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To 


INTERIM REPORT 


THE KING’S MOST EXCELLENT MAJESTY. 

May It Please Your Majesty, 

We, the Commissioners appointed to examine and report on th(‘ present 
conditions of agricultural and rural economy in British India, and to 
make recommendations for the im])rovement of agriculture and to 
promote the welfare and prosperity of the rural population ; in particular 
to investigate :— {a) the measures now being taken for the promotion 
of agricultural and veterinary research experiment, demonstration and 
education, for the compilation of agricultural statistics, for the introduc¬ 
tion of new and better crops and for improvement in agricultural practice, 
dairy farming and the breeding of stock; (b) the existing methods of 
transport and marketing of agricultural produce and stock : (r) the 
nn t hods by which agricultural operations are financed and credit afforded 
to agricult.urista ; {d) the main factors affecting rural prosperit y and the 
welfare of th(‘ agricultural ])opulalion ; and to make recommendations; 
availing ours(‘lves of Your Majcisty’s permission to report our proceedings 
froTu lime to time, desin* 1o submit to Your Majesty ceiiiiin additional 
minutes of the evidence which we have taken on the subject of our 
Inquiry. 

All of which we most humbly submit for Your Maj(‘Sty’R most gracious 
con sidera lion. 

(Signed) LINLITHGOW, 

Chainnan. 

) H. S, LAMliKNCE. 

( ) T. H. MIDDLETON. 

( „ ) J. MacKENNA. . 

( ) H. (ALVERT. 

i .. ) N.GANCrLEE. 

( ,. ) L. K. HYDER. 

( ) B. S. KAMAT, 

(Signed) J. A. Madax, 

( „ ) F. W. H. Smith, 

Joint Secretaries. 

25//? Miuj 1927, 
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TERMS OF REFERENCE 

(Jeaerally, 

To examine and report on the present conditions of agriculture and 
rural economy in British India and to make recommendations for the 
improvement of agriculture and the promotion of the welfare and 
prosperity of the rural population ; 

In particular to investigate— 

(а) the measures now being taken for the promotion of agrcultural 
and veterinary research, experiment, demonstration and educa¬ 
tion, for the compilation of agricultural statistics, for the intro¬ 
duction of new and better crops and for improvement in agricul¬ 
tural practice, dair)’^ farming and the breeding of stock; 

(б) the existing methods of transport and marketing of agricultural 

produce and stock; 

(c) the methods by which agricultural operations are financed and 

credit afforded to agriculturists ; 

(d) the main factors affecting rural prosperity and the welfare of the 
agricultural population; 

and to make recommendations. 

It will not be within the scope of the Commission's duties to make 
recommendations regarding the existing system of landownership and 
knancv or of the assessment of land revenue and irrigation charges, or 
;he existing division of functions between the Government of India and 
bhe local Governments. But the Oonuuission shall be at liberty to suggest 
means whereby the activities ()f the Governments in India may best be 
3o-ordinated and to indicate directions in which the Government of 
[ndia may usefully supplement the activitie.s of local Governments. 
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QUESTIONNAIRE 

Part I 

Question. 

1. Research. 

2. Agricultural education. 

3. Demonstration and propaganda. 

4. Administration. 

6. Finance. 

6. Agricultural indebtedness. 

7. Fragmentation of holdings. 

Part II 

8. Irrigation. 

9. Soils. 

10. Fertilisers. 

11. Crops, 

12. Cultivation. 

13. Crop protection. 

14. Implements. 

Part III 

15. Veterinary, 

16. Animal husbandry. 

Part IV 

17. Agricultural industries. 

18. Agricultural labour. 

19. Forests, 

20. Marketing. 

21. Tariffs and sea freights, 

22. Co-operation. 

23. General education. 

24. Attracting capital. 

26. Welfare of rural population. 

26. Statistics. 
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QUESTIONNAIRE 

Part 1 

!• Research. 

(a) Have you suggestions to advance for the better organisation, 
administration and i^ancing of— 

{i) All research affecting the welfare of the agriculturist, including 
research into the scientific value of the indigenous theory and 
traditional methods of agriculture, 

{ii) Veterinary research ? 

(b) If in cases known to you progress is not being made because of the 
want of skilled workers, or field or laboratory facilities for study or by 
reason of any other handicaps, please give particulars. [Suggestions 
of a general kind should be made under (a); answers under this heading 
should relate to specific subjects. The purj)ose is to secure a list of 
the problems met with by scientific investigators in the course of their 
work which are being held over because of lack of resources or deficient 
organisation.] 

(c) Can you suggest any particular subject for research not at present 
being investigated to which attention might usefully be turned ? 

2. Agricultural Education. 

With reference to any form of agricultural education of which you may 
have experience, please state your views on the following :— 

(i) Is the supply of teachers and institutions sufficient ? 

(u) Is there an urgent need for extension of teaching facilities in any 
district or districts known to you personally ? 

(m) Should teachers in rural areRS be drawm from the agricultural 
classes ? 

(w) Are the attendances at existing institutions as numerous as you 
would expect in present circumstances ; if not, state reasons. 
Can you suggest measures likely to stimulate the demand for 
instruction ? 

(v) What are the main incentives which induce lads to study 
agriculture ? 

(vi) Are pupils mainly drawn from the agricultural classes ? 

(mi) Are there any modifications in existing courses of study which 
appear to be called for ; if. so, what are they ? 

(viii) What are your views upon (a) nature study ; (6) school plots ; 
(c) school farms ? 

(ix) What are the careers of the majority of students who have 
studied agriculture ? 

(x) How can agriculture be made attractive to middle class youths ? 

(xi) Are there recent movements for improving the technical 
knowledge of students who have studied agriculture ? 
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(xii) How can adult education in rural tracts be popularised ? 
{xii%) In suggesting any scheme for better educational facilities in 
rural areas, please give your views for (a) its administration 
and (6) its finance* ; 

3. Demonstration and Propaganda. 

(a) What are the measures which in your view have been successful in 
influencing and improving the practice of cultivators ? 

(b) Can you make suggestions for increasing the effectiveness of field 
demonstrations ? 

(c) Can you suggest methods whereby cultivators may be induced to 
adopt expert advice ? 

(d) If you are aware of any striking instances of the Success or the 
failure of demonstration and propaganda work, please give particulars 
and indicate the reasons for success or for failure. 

4. Administration. 

(а) Do you wish to suggest means towards the better co-ordination 
of the activities of the Governments in India or to indicate directions 
in which the Government of India may usefully supplement the activities 
of the local Governments ? 

(б) Is it your opinion that the expert scientific knowledge required 
in the development of agriculture in the different Provinces could be 
supplied to a greater extent than is the case at present by increasing 
the scientific staff of the Government of India ? If so, indicate the types 
of work which would benefit by pooling the services of exj)erts, and 
suggest how that work should be controlled. 

(c) Are you satisfied from the agricultural standpoint with the services 
afforded by— 

(i) The Agricultural and Veterinary >Services, 

(n) Railways and steamers, 

(w) Roads, 

(iv) Meteorological Department, 

{v) Posts, and 

(m) Telegraphs, including wireless ? 

If not, please indicate directions in which you think these Services 
might be improved or extended. 

5. Finance. 

(а) What are your views as to the steps that should be taken for the 
better financing of agricultural operations and for the provision of short 
and long-term credit to cultivators ? 

(б) Do you wish to suggest means whereby cultivators may be induced 
to make fuller use of the Government system of taccavi ? 

6. Agricultural Indebtedness. 

(a) What in your opinion are 

(i) the main causes of borrowing, 

(n) the sources of credit,'and 

{Hi) the reasons preventing repayment. 



vn 

(b) What measures in your opinion are necessary for lightening agri¬ 
culture’s burden of debt ? For example, should special measures be taken 
to deal with rural insolvency, to enforce the application of the Usurious 
Loans Act, rr to facilitate the redemption of mortgages ? 

(c) Should measures be taken to restrict or control the credit of 
cultivators such as limiting the right of mortgage and sale ? Should 
non-terminable mortgages be prohibited ? 

7. Fragmentation of Holdings. 

(a) Do you wish to suggest means for reducing the loss in agricultural 
efficiency attendant upon the excessive subdivision of holdings ? 

(b) Vl%at are the obstacles in the way of consolidation and how can 
they be overcome ? 

(c) Do you consider legislation to be necessary to deal with minors, 
widows with dife interest, persons legally incapable, alienation and 
dissentients, and to keep disputes out of the courts ? 

Part II 

8. Irrigation. 

(а) Name any district or districts in which you advocate the adoption 
of new irrigation schemes, or suggest extensions or improvements in the 
existing systems or methods of irrigation by— 

(i) Perennial and non-perennial canals, 

(it) Tanks and ponds, 

(Hi) Wells. 

What are the obstacles in your district or Province to the extension of 
irrigation by each of the above methods ? 

(б) Are you satisfied with the existing methods of distributing canal 
water to cultivators ? Describe the methods that have been employed 
to prevent wastage of water by evaporation and by absorption in the 
soil. What form of outlet for distribution to cultivators at the tail 
end do you regard as the most equitable and economical ? Have these 
methods and devices been successful, or do you wish to suggest improve¬ 
ments ? 

(N,B,—Irrigation charges are not within the terms of reference of the 
Commission, and should not be commented upon.) 

9. Soils. 

(а) Have you suggestions to make— 

(i) for the improvement of soils, whether by drainage or other means, 
not dealt with under other headings in this questionnaire. 

(it) for the reclamation of Alkali (Usar) or other uncultivable land, 

(Hi) for the prevention of the erosion of the surface soil by flood 
water I 

(б) Can you give instances of soils known to you which, within your 
recollection, have— 

(i) undergone marked improvement, 

(it) sufiered marked deterioration ? 

K so, please give full particulars, 
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(c) What measures should Government take to encourage the reclama* 
tion of areas of cultivable land which have gone out of cultivation ? 

10. Fertilisers. 

(а) In your opinion, could greater use be profitably made of natural 
manures or artificial fertilisers ? If so, please indicate the directions 
in which you think improvement possible. 

(б) Can you suggest measures to prevent the fraudulent adulteration 
of fertilisers ? 

(c) What methods would you employ to popularise new and improved 
fertilisers ? 

{d) Mention any localities known to you in which a considerable 
increase in the use of manures has recently taken place. 

(e) Has effect of manuring with phosphates, nitrates, sulphate of 
ammonia, and potash manures been sufficiently investigated ? If so, 
what is the result of such investigation ? 

(/) What methods would you employ to discourage the practice of 
using cowdung as fuel ? 

11. Crops. 

(а) Please give your views on— 

(i) the improvement of existing crops, 

(ii) the introduction of new crops including fodder crops, 

(iii) the distribution of seeds, 

(^0 the prevention of damage by wild animals. 

(б) Can you suggest any heavy yielding food crops in replacement of 
the present crops ? 

(c) Any successful efforts in improving crops or substituting more 
profitable crops which have come under your own observation should be 
mentioned. 

12. Cultivation. 

Can you suggest improvements in— 

(i) the existing system of tillage, or 

(n) the customary rotations or mixtures of the more important crops ? 

13. Crop Protection^ Internal and External. 

Please give your views on— 

(i) The efficacy and sufficiency of existing measures for potection 
of crops from external infection, pests and diseases, 

(w) The desirability of adopting internal measures against infection. 

14. Implements. 

(а) Have you any suggestion for the improvement of existing, or the 
introduction of new, agricultural implements and machinery ? 

(б) What steps do you think may usefully be tak^ to hasten the 
adoption by the cultivator of improved implements ? 
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(c) Aafe there any difficulties which manufacturers have to (intend 
with in the production of agricultural implements or their distribution 
for sale throughout the coimtry 1 If so, can you suggest means by 
which these difficulties may be removed ? 

Part III 

15. Veterinary. 

(а) Should the Civil Veterinary Department be under the Director of 
Agriculture or should it be independent ? 

(б) (i) Are dispensaries under the control of Local (District) Boards ? 
Does this system work well ? 

(ii) Is the need for expansion being adequately met ? 

{Hi) Would you advocate the transfer of control to Provincial 
authority ? 

(c) (t) Do agriculturists make full use of the veterinary dispensaries ? 
If not, can you suggest improvements to remedy this ? 

(n) Is full use made of touring dispensaries ? 

(d) What are the obstacles met with in dealing with contagious diseases ? 
Do you advocate legislation dealing with notification, segregation, 
disposal of diseased carcases, compulsory inoculation of contacts and 
prohibition of the movement of animals exposed to infection ? Failing 
legislation, can you suggest other means of improving existing conditions ? 

(e) Is there any difficulty in securing sufficient serum to meet the 
demand ? 

(/) What are the obstacles in the way of popularising preventive 
inocidation ? Is any fee charged, and, if so, does tlus act as a deterrent ? 

{g) Do you consider that the provision of further facilities for research 
into animal disease is desirable ? 

If so, do you advocate that such further facilities should take the 
form of— 

(i) an extension of the Muktesar Institute, or 

(ii) the setting up, or extension of. Provincial Veterinary Research 
Institutions ? 

(h) Do you recommend that special investigations should be conducted 
by— 

(i) officers of the Muktesar Institute, or 

(ii) research officers in the Provinces ? 

(i) Do you recommend the appointment of a Superior Veterinary 
Officer with the Government of India ? What advantages do you expect 
would result from such an appointment! 

16. Animal Husbandry. 

(a) Do you wish to make suggestions for— 

(i) improving the breeds of livestock, 

(ii) the betterment of the dairying industry, 

(Hi) improving existing practice in animal husbandry ? 
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(b) Comment on the following as causes of injury to cattle in your 
district— 

(i) Overstocking of common pastures, 

(it) Absence of enclosed pastures, such as grass borders in tilled 
fields, 

{iii) Insufficiency of dry fodder such as the straw of cereals or the 
stems and leaves of pulses, 

(iv) Absence of green fodders in dry seasons, 

(v) Absence of mineral constituents in fodder and feeding stuffs. 

(c) Please mention the months of the year in which fodder shortage 
is most marked in your district. For how many weeks does scarcity 
of fodder usually exist ? After this period of scarcity ends how many 
weeks elapse before young growing cattle begin to thrive ? 

{d) Can you suggest any practicable methods of improving or supple¬ 
menting the fodder supply that would be applicable to your district ? 

(e) How can landowners be induced to take a keener practical interest 
in these matters ? 


Part IV 

17. Agricultural Industries. 

(a) Can you give any estimate of the number of days of work done by 
an average cultivator on his holding during the year ? What does he 
do in the slack season ? 

(b) Can you suggest means for encouraging the adoption of subsidiary 
industries ? Can you suggest any new subsidiary industries to occupy 
the spare time of the family which could be established with Government 
aid ? 

(c) What are the obstacles in the way of expansion of such industries 
as beekeeping, poultry rearing, fruit growing, sericulture, pisciculture, 
lac culture, rope making, basket making, etc. ? 

(d) Do you think that Government should do more to establish 
industries coimected with the preparation of agricultural produce for 
consumption, such as oil pressing, sugar making, cotton ginning, rice 
hulling, utilisation of wheat straw for card-board, utilisation of cotton 
seed for felt, fodder, oil and fuel, utilisation of rice straw for paper, etc. ? 

(e) Could subsidiary employment be found by encouraging industrial 
concerns to move to rural areas ? Can you suggest methods ? 

(/) Do you recommend a more intensive study of each rural industry 
in its technical, commercial and financial aspects, with a view to, among 
other things, introduction of improved tools and appliances ? 

(ff) Can you suggest any other measures which might lead to greater 
rural employment ? 

(h) Can you suggest means whereby the people could be induced to 
devote their spare time to improving the health conditions of their own 
environment ? 
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18 . Agiiotittiffftl Labour. 

(а) What measuies, if any, should be taken to attract agricultural 
labour from areas in which there is a surplus to— 

(i) areas under cultivation in which there is a shortage of such labour ? 
and 

(it) areas in which large tracts of cultivable land remain uncultivated 1 

Please distinguish between suggestions designed to relieve seasonal 
unemployment and proposals for the permanent migration of agricultural 
population. 

(б) If there is any shortage of agricultural labour in your Province, 
what are the causes thereof and how could they be removed ? 

(c) Can you suggest measures designed to facilitate the occupation 
and development, by surplus agricultural labour, of areas not at present 
under cultivation ? 

19. Forests. 

(а) Do you consider that forest lands as such are at present being put 
to their fuUest use for agricultural purposes ? For instance, are grazing 
facilities granted to the extent compatible with the proper preservation 
of forest areas ? If not, state the changes or developments in current 
practice which you consider advisable. 

(б) Can you suggest means whereby the supply of firewood and fodder 
in niral areas may be increased ? 

(c) Has deterioration of forests led to soil erosion 1 What remedies 
would you suggest for erosion and damage from floods ? 

(d) Can you indicate any methods by which supply of moisture in the 
soil, the rainfall and supply of canal water can be increased and regulated 
by afforestation or by the increased protection of forests so as to benefit 
agriculture 1 Would the same methods be useful in preventing the 
destruction by erosion of agricultural land ? 

(e) Is there an opening for schemes of afforestation in the neighbourhood 
of villages 1 

(/) Are forests suffering deterioration from excessive grazing ? Is 
soil erosion being thereby facilitated 1 Suggest remedies. 

20. Marketing. 

(а) Do you consider existing market facilities to be satisfactory ? 
Please specify and criticise the markets to which you refer, and make 
suggestions for their improvement. 

(б) Are you satisfied with the existing system of marketing and distribu¬ 
tion ? If not, please indicate the produce to which you refer and describe 
and criticise in detail the channels of marketing and distribution from 
the producer to the consumer in India (or exporter in the case of produce 
exported overseas). State the services rendered by each intermediary 
and whether such intermediary acts in the capacity of merchant or 
commission agent, and comment upon the efficiency of these services and 
the margins upon which such intermediaries operate. Please describe 
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the method by which each transaction is financed, or in the case of barter, 
by which an exchange is effected. 

(c) Do you wish to suggest steps whereby the quality, purity, grading 
or packing of agricultural produce may be improved, distinguishing where 
possible between produce destined for— 

(i) Indian markets ? 

(ii) Export markets ? 

(d) Do you think that more effective steps might be taken to place 
at the disposal of cultivators, merchants and traders information as to 
market conditions, whether Indian or overseas ; crop returns ; complaints 
as to Indian produce from wheresoever originating ; and agricultural and 
marketing news in general ? 

21. Tariffs and Sea Freights. 

Do existing (a) customs duties, both import and export, and (b) sea 
freights adversely affect the prosperity of the Indian cultivator ? If so, 
have you any recommendations to make ? 

22. Co-operation. 

(а) What steps do you think should be taken to encourage the growth 
of the co-operative movement— 

(i) by Government, 

(ii) by non-official agencies 1 

(б) Have you any observations to make upon— 

(i) Credit societies; 

(ii) Purchase societies; 

(in) Societies formed for the sale of produce or stock ; 

(iv) Societies for effecting improvements—c.^., the digging of wells 
and the construction of bunds, walls and fences, or the planting 
of hedges; 

(v) Societies formed for the aggregation of fragmented holdings 

and their redistribution in plots of reasonable size ; 

(vi) Societies for the co-operative use of agricultural machinery; 

(vii) Societies for joint farming; 

(viii) Cattle breeding societies ; 

(ix) Societies formed for any purpose connected with agriculture 
or with the betterment of village life, but not specified above ? 

(c) Where co-operative schemes for joint improvement, such as co¬ 
operative irrigation or co-operative fencing or a co-operative consolidation 
of holdings scheme, cannot be given effect to owing to the unwillingness 
of a small minority to join, do you think legislation should be introduced 
in order to compel such persons to join for the common benefit of all ? 

(d) Do you consider that those societies of which you have personal 
knowledge have, in the main, achieved their object ? 
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23. General Ednoation. 

(а) Do you wish to make observations upon existing systems of educa¬ 
tion in their bearing upon the agricultural efBciency of the people ? If 
you make suggestions, please distinguish, as far as possible, between— 

(i) Higher or collegiate, 

(ii) Middle school, and 

(tit) Elementary school education. 

(б) (t) Can you suggest any methods whereby rural education may 
improve the ability and culture of agriculturists of all grades while 
retaining their interest in the land ? 

(it) What is your experience of compulsory education in rural areas ? 

(tit) What is the explanation of the small proportion of boys in rural 
primary schools who pass through the fourth class ? 

24. Attracting Capital. 

(o) What steps are necessary in order to induce a larger number of 
men of capital and enterprise to take to agriculture ? 

(6) What are the factors tending to discourage owners of agricultural 
land from carrying out improvements ? 

25. Welfare of Rural Population. 

(а) Outside the subjects enumerated above, have you any suggestions 
to offer for improving hygiene in rural areas and for the promotion of 
the general well-being and prosperity of the rural population ? 

(б) Are you, for instance, in favour of Government conducting economic 
surveys in typical villages with a view to ascertaining the economic 
position of the cultivators ? If so, what, in your opinion, should be the 
scope and methods of such enquiries ? 

(c) If you have carried out anything in the nature of such intensive 
enquiry, please state the broad conclusions which you reached. 

26. Statistics. 

(а) Do you wish to make suggestions for the extension or improvement 
of the existing methods of— 

(i) ascertaining areas under cultivation and crops ; 

(ii) estimating the yield of agricultural produce ; 

(in) enumerating livestock and implements ; 

(iv) collecting information on land tenure, the incidence of land 
revenue and the size of the agricultural population ; 

(v) arranging and publishing agricultural statistics 1 

(б) Have you any other suggestions to make under this heading 1 
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Mt* W. SMITHi Imperial Dairy Expert, Bangalore. 

Memorandum on the Animal Husbandry Section, Bangalore. 

In submitting memoranda to a Commission some of the members of which 
are not intimately acquainted with Indian agricultural conditions, it is neces> 
sary in the first place to briefly state the present position of the cattle-breeding 
and dairy industry and its importance from the point of view of the agri¬ 
cultural well-being of the country. 

This Section of the Imperial Agricultural Department which is under my 
control deals primarily with dairying and dairying means cattle-breeding 
and connotes the whole cattle industry. India, speaking in a general sense, 
does not rear cattle for beef and consequently milch cattle and plough bullocks 
are her cattle requirements, and as it takes a cow to produce a bullock and as 
the country cannot afford to have any cows which are not milk-producing 
cows, it follows that the dairy industry includes the whole cattle-breeding 
industry; the two are one and indivisible. The development of the dairy and 
cattle-breeding industry is by a long way the most important agricultural 
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problem in India. The Indian agriculturist has more of his money invested 
in cattle than in any other (Capital form. It is more important than the grow¬ 
ing of wheat or cotton or rice or any crop; it is as important and universal 
as the growing of all crops, India is a country of small fragmented holdings 
and the cultivation of the land cannot bo done by tractors or by horses or 
mules, it can only be done so far as traction is concerned by the agency of 
the bullock so that the cultivation of every crop depends upon the efficiency of 
the working bullock, not only so but the primary transport of all crops pro¬ 
duced must be done by the bullock. There is no doubt whatever hut that the 
use of improved implements and machines for the cultivation and harvesting 
of crops has been and is being seriously retarded, because the cultivator does 
not posvsess a bullock of sufficient strength, size, weight or speed to work these 
improved machines and implements. The health and physical welfare of the 
whole of the people of India depends upon a plentiful, pure and clean supply 
of dairy produce. Great masses of the people of this country are vegetarians 
and T thiiilc it is admitted nowadays that in no form of vegetable fats can that 
particular growth principle be found which is so necessary for the proper 
development of the young. This grow^th element can onl^* he found in animal 
fat, and as our people in the main do not eat flesh the only kind of animal 
fat they can use to attain the growth vitamines is milk fat. The milk-supply 
of India to-day is indescribably bad; it is filthy, expensive and scarce. No 
ivonder the infant mortality in some of our large cities equals 666 per 1,000 
infants from birth to one year old. 

The cattle-breeding and dairy industry is also important because in its- 
pre^ient state it imposes a colossal yearly drain on the wealth of the country. 
In India including Indian States there are at the i>resent time 180,000,000 of 
al? kinds of bovine stock, the total value of which may be taken as some nine 
hundred crorcs (nine thousand millions) of rupees. The majority of the people 
of India are Hindus and to the Hindus it is wrong to take animal life, not 
only so but it is a doubly heinous offence to take the life of any member of 
tlie ox tribe. The cow is sacred and is venerated by the Hindus from Peshawar 
to I'uticorin. Broadly speaking, the cattle-breeding industry in India is in the 
hands of ignorant jungly tribes who have no scientific knowledge of the princi¬ 
ples of breeding or tlie practice of cattle-rearing, and consequently millions 
o\ al»solutely useless scrub cattle are born in the country every year. These 
aniiiials aie so poor that they cannot do any work nor do the females yield 
any milk, yet having been born they cannot owing to the Hindu sentiment he 
killed and the country must keep them until they die. These animals not only 
yield the rountry no return outside of the value of their liide and bones when 
they die. hut they consume the food which the working and milk-y»rodiiciug 
animal ought to get aud as the males are not castrated they fierpetuai-e their 
dege nerate species all over the land. In any other country in the w’orld these 
animals would he killed and utilised for food at the end of their third monsoon 
when they liad sufficient flesh on their bones to pay for what they had eaten. 
Here they have a brief period of plentiful feeding each monsoon, followed by 
eight or more months of semi-starvation until they die, and their bones and 
hides are sold by the sweeper caste. A writer in the Madras Mail ’’ of 21st 
April, 1926, calculates that the loss to this country due to the upkeep of these 
useless cattle is not less than sixty-one crores and twenty lacs (six hundred and 
twelve millions) of rupees per annum, f cannot vouch for the correctness of 
this figure, but the drain on the wealth of the country due to this state of 
afiaiis is truly colossal and the foregoing shows the existing deplorable state 
of the (attle-hrcoding and dairy industry. It will be seen then that not only 
is tlie development of the cattle-dairy industry the most important problem 
facing Indian agriciilture, but owing to the Hindu sentiment tboii shalt 
not kill the cow ” it is the most difficult agricultural .problem in India. The 
improvement of the quality of Indian crops or methods of Indian cultivation, 
and the education of the Indian cultivator are as easy here as they are in any 
other part of the world, but the cattle problem is hedged around hy Hindu, 
sentiment, and by reason of this sentiment it is not only the loss through the 
working and milking of inefficient cattle that India has to face, she has to* 
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foot a larger bill in supporting the altogether useless cattle which cannot be 
killed owing to the sentiments of her people. There is only one solution of 
the problem. Hindu sentiment will not change for a long time to come and 
the cattle-breeding and dairy industry must be raised to that high level of 
efficiency when the breeders of cattle will only permit efficient and suitable 
animals to be born and those only in such numbers as the country requires. 
Now not only is the cattle-breeding and dairy question the most important 
and the most difficult problem facing the Indian agricnlturist. but it is the 
most universal. It must be handled from an All-India point of view. It can¬ 
not adequately bo dealt with bj* Provinces or States, because the cattle-breed¬ 
ing policy and practice of one Province or State may largely affect the agri¬ 
cultural efficiency of another Province or State. Bengal, for instance, breeds 
comparatively few ciittlo and those she does breed are of poor quality. The 
Bengali cultivator to a large extent depends upon the breeders ^ Bihar and 
Orissa to supply him with his work cattle. Then again both ifangoon and 
Calcutta depend almost entirely on the Punjab for the supply of their milch 
cattle and Bombay draws its milking cattle from the Punjab and Sind. Not 
only is the question universal from this point of view^ but over the whole 
country every caste, creed, and class uses milk and milk products freely in 
theit* dietary and cultivators of every part of India look for an efficient field 
ox. It would seem, therefore, that this question which is so vital to the 
agricultural and general progress of the country would receive very special 
attention at the liands of the Central Government. That it has not done so 
can he easily proved. In fact this great problem has been all along treated 
as the Cinderella of Imperial Agriculture as the following brief resume of facts 
will sl]ow\ 

111 response to recommendiitions made by the Board of Agriculture at their 
meetings at Coimbatore in 1913 and Pusa in 1916 the Government of India 
in May 1920 appointed an Imperial Dairy Expert, and in July 1921 the 
appointment of a Physiological Chemist was made to carry out research work 
in connection with problems of animal nutrition. The recommendation made 
by the Board of Agriculture at the two meetings before referred to, besides the 
appointment of an Imperial Dairy Expert and a Physiological Chemist, recom¬ 
mended the establishment of dairy schools and of breeding farms on a moderate 
scale; but although I was appointed to the post of Imperial Dairy Expert in 
May, 1920, Government did not provide me with either money or facilities of 
any sort whatever to carry out any educational or research work until July 
1923. In 1922, with the enthusiastic support of the Agricultural Adviser to 
Government, 1 requested Government to hand over to this department the 
thirty-four Military dairy farms in India so that they could be utilised as 
training centres, breeding farms and research stations. On the recommenda¬ 
tion of the Inchcape Committeo tw’o of these farms with a small hill farm 
were handed over for educational and research purposes instead of thirty four 
asked for, and the farms handed over were only given on the understanding 
that they were to be self-supporting, or in other words that this department 
would provide that education so badly wanted, and carry out as well much 
needed research work without a penny of cost to the State. 

The farms before referred to, which were taken over from the Military 
Department in 1923, are situated at Karnal in the Punjab and Bangalore or 
Mysore State with a branch of Bangalore farm at Wellington in the Nilgiri 
Hills. Then, in October, 1925, this department took over the Military crea¬ 
mery at Anand in Gujarat to be used, as a dairy factory school. The staff 
employed by the Military Department on the Bangalore, Wellington and 
Kamal farms were taken over with the farms. The laboratories of the Phy¬ 
siological Chemist to jSoveriinient were moved from Pusa and the Bangalore 
farm was converted into a central teaching and research institution now 
known as the Imperial Institute of Animal Husbandry and Dairying. Three 
classes of pupils are taken on there for training from all parts of India, ris*,— 

(1) Post-graduate pupils for advanced instruction in animal nutrition* 
animal husbandry and dairying. 
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(2) Piipils for the Indian dairy diploma granted by the Institute (2 

years’ course). 

(3) Short course students for special instruction in specific subjects 

connected with animal husbandry or dairying. 

The Kama] farm is utilised for the instruction of all three of the above classes 
of pupils and is primarily a cattle-breeding research station where three 
separate herds of pure Indian cattle have been established and which are 
being developed on pure lines. 

The Wellington farm is merely a branch of Bangalore kept up to provide 
the British garrison in that station with pure milk and butter. 

The Anand Creamery was ac({uired in order to provide factory insiructitm 
and to carry out research work in connection with the manufacture of ghi, 
Imtter, condensed milk, dried milk and factory milk products generally. 
I have just learned that Govonmieiit may close clown this factory because it is 
not paying. This creamery is situated in the one district in India where milk 
is available in largo (luantities, and vhore butter and casein are manufactured 
for home consuini)tion and exj>ort. Tins Bection cannot possibly carry out 
its work without one dairy factory of this kind. Indian factory methods of 
butter, glu^ and casein manufacture are crude, uneconomical and dirty. India 
imports large quantities of condensed milk, dried milk, and milk products of 
various kinds, all of which should ])e made jn the country. Research and ex¬ 
periment of this kind is more necessary in India at the })resent moment than 
any other ('lass of dairy work. In fact it is absolutely vital to India. 11 lies 
at the root of the wliole cattle ]>ro]>]ein. ft is no use improving the yield of 
the Indian cow or buffalo unless along with this improvement a market is 
provided for the milk of these animals. This can only be done in the rural 
arej?s by developing the manufacture of nn'lk produc ts. Nothing whatever is 
know'n about the scientific; manufacture of any class of modern milk product 
from the milk of the buffalo. Bresent methods are c rude, filthy and wasteful. 
The closing clowm of the research creamery at Anand would }>e a national 
disaster. The most urgent and jiressing dairy )>r()blom in India to-day is the 
utilisation of by-products in the manufacture of gJn, and so far neither the 
Imperial nor any Provincial Government has touched the problem. This Sec¬ 
tion was preparing to do so at Anand. 

So far outside of the actual staffs required to work the farms and formerly 
employed hy the Military dairies no extra staff for <»ducationa] and research 
work has been provided for this Sec'tion other than that a general assistant 
to the Imperial Dairy Expert wan appointed in December 1925. Consequently 
the amount of researc;h \vork undertaken has not been at all commensurate 
w’ith the needs ol the industry. The demand for dairy and cattle-breeding 
education at all the farms and the dairy factory has since the commencement 
of the concerns been far more than could be undertaken. Besearch w^ork in 
the develo]>meiit of our two herds of Indian cows and the Indian buffalo herd 
at Karnal (the former on dual purpose lines, milk and draught, and the latter 
for milk production) is being caried out. Owu'ng to paucity of staff and want 
of funds this Section has not yet been able to touch the fringe of the many 
pressing problems facing the cattle-breeding and dairy industry in its national 
aspect, consequently practically no re.sults of research work done by this 
Section have so far been made available for tlie acfvancemont of Indian 
agriculture. 

Since my appointment as Imperial Dairy Expert in 1920 this Section has 
b^en in continual close touch with all the Provincial Departments of Agricul¬ 
ture, with the Corporations of the large cities and with most of the Indian 
States, jnujrapolr societies, etc., and technical advice with building plans, 
machinery specification, etc., has issued from my office in a continuous stream 
since its inspection. The demand from all over the country for this class of 
information continues to increase and the supply of technical advice occupiesf 
a large part of my time and that of my assistant. I maintain a practicallv 
continuous correspondence with all the Directors of AgricuTture in India, with 
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many of the Co-operative Departments and with the cattle-breeding experts. 
My office is freely consulted by all the Departments of Agriculture in the coun¬ 
try on matters connected with cattle-breeding and dairying, and in this respect 
T consider we have done, and are doing good work. 

The training of post-graduate students at Karnal, Anand and Bangalore 
for the highest posts of the department is undertaken by this Section in co¬ 
operation with the Physiological Chemist to Government; and in my opinion 
this training could be improved by the provision of a scientific research staff 
at Bangalore and Karnal farms, but especially at the Anand Creamery under 
whom the post-graduate men could work. 

T consider that our present facilities for giving short courses of study to 
persons connected with the cattle-breeding and dairying industry are good, 
but they would be improved by the addition of the scientific research staff 
above referred to. 

The work of this Section has been carried on at all times in the most active 
and pleasant co-operation with all the officers of the Imperial Agricultural 
Department and as before stated with the Directors of Agriculture and expert 
cattle-breeding dairy officers of all the Agricultural and Veterinary Depart¬ 
ments. This Section by reason of the class of work done has been more parti¬ 
cularly in touch with the Agricultural and Bacteriological Sections at Pusu 
and in daily co-operation with the Physiological Chemist at Bangalore. On 
vfirious occasions the Section has supplied detailed information regarding the 
position of the dairy industry in India to the International Institute of Agri¬ 
culture in Rome. 


Mr. W. Smith. 



6 


Replies to the Questionnaire. 

Before dealing with those specihc questions which pertain to cattle-breed¬ 
ing and dairying, I desire to make a few remarks regarding Question I (5), 
Research. 

Question 1 (6). —The section of the Imperial Department of Agrioultvire 
under my control comprises the following units in addition to the office of the 
Imperial Dairy Expert: — 

The Imperial Institute of Animal Husbandry and Dairying, Bangalore. 

The Imperial Glovernment Dairy Farm at Wellington. 

The Im})eriai Government Cattle Breeding Farm at Karnal, Punjab. 

The Imperial Government Creamery at Anand, Gujarat. 

The office of the Imperial Dairy Expert was opened in May 1920, and the 
three first mentioned farms were taken over from the Military in 1923. The 
Anand Creamery was taken over in 1925. 

All of these institutions are utilised as far as circumstances permit as teach¬ 
ing or research centres. The Imperial Institute of Animal Husbandry and 
Dairying grants a diploma in practical dairy farm management. The course 
for this diploma is a two years one, and the teaching for this diploma, in 
order to make it as varied and practical as possible, is given at Bangalore, 
Karnal and Anand Creamery. The number of students now under training 
for this diploma is 23 this being the maximum number which the existing 
hostel accommodation could provide for, but the actual number of suitable 
men who applied for tuition in the class now undergoing instruction was 69. 
In addition to the diploma students all the farms under this section and the 
creamery take men for short technical courses, as well as post-graduate 
students for special research work. During the past two years 74 short course 
students and 7 post-graduate students have taken courses. 

The laboratory, cattle sheds and stores of the Physiological Chemist to 
Government are situated in the farm yard of the Bangalore Institute, and the 
scientific staff of this officer has up to the present very kindly undertaken the 
teaching of students in dairy chemistry, food analysis, and animal nutrition. 
I regard the animal nutrition work of the Physiological Chemist as of vital 
importance to the agriculture of India, and it has been the aim of this office to 
co-operate with him in every possible direction, but if the activities of this 
officer are to expand in the future as they have in the past the day is not far 
distant when there will not be room at the Bangalore farm for the Institute and 
the Physiological Chemist, and I am of opinion that in view of the magnitude 
and national importance of animal nutrition research a separate farm with 
herd, lands and scientific laboratories should he’ given to the Physiological 
Chemist, and that the existing laboratories and buildings now occupied by 
him at Bangalore be handed over to the dairy institute and utilised for teach¬ 
ing and research purposes on cattle-breeding and dairy problems. This even¬ 
tuality was foreseen in 1924, as in that year this office suggested to the Gov¬ 
ernment of India that the Hosur Remount Depot, now the Madras Govern¬ 
ment Cattle Farm, then the property of the Imperial Government which was 
to be abandoned by Military Remount Department, should be handed over to 
the Bangalore Institute in order to permit of future extensions and to enable 
the Bangalore farm to grow its own fodder requirements. Up to the present 
this Section has been able to do very little in the direction of research work 
in connection with dairy problems. Experimental cattle-breeding work is 
being done at all three farms, but owing to lack of staff and funds, and to the 
fact that in the initial stages the energies of this office were concentrated 
upon the organisation of the farms as educational centres, little or nothing 
has been done to solve the many pressing problems affecting the dairying and 
cattle-breeding industry. The time has now come when this work should be 
undertaken on a purely national scale. In this connection please see my 
remarks on page 10 of this note regarding Anand Creamery. On the purely 
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dairy side of the work the factory problems there referred to are most press¬ 
ing. The following specific problems, I consider, call for immediate mvestr- 
gaiion: — 

(1) The maniifacture, storage and transport of ghi. 

(2) The manufacture of condensed milk from the milk of the buffalo. 

(2) The utilisation of the skim or butter milk a by-product from ghi 
manufacture, connoting tho manufacture of dried milk, casein, 
milk sugar, skim milk cheese. 

(4) The manufacture, storage and transport of butter under tropical 

conditions. 

(5) Standardisation of Indian dairy products as regards purity. 

(C) Testing and recording of the quality, i.e. chemical composition, of 
the milk of all tho different well-known breeds of Indian cows and 
buffaloes. 

(7) Transport of fresh milk for long distances in India including 
transport methods. 

Question 16 (a).—For two reasons it is vitally important that something 
should be done on a national scale to improve the breeds of cattle in India. 
Firstly the quality of the cattle of India grows worse from year to year. The 
introduction of modern and more efficient cultivating, seeding and harvesting 
macUinej y is being retarded, and the growing of every class of crop is adversely 
affected through the inefficiency of the plough bullock. Not only so but the 
general health and physical well-being of tho whole community, rural as well 
as urban, is detrimentally influenced through tho lack of a plentiful, cheap and 
safe supply of dairy produ(!e, due to the inefficiency of the Indian milch cow. 

Secondly owing to tho Hindu sentiment regarding,the killing of cattle and 
to the ignorance, apathy and want of skill on the part of the cattle breeders, 
this country is called upon to support continually millions of cattle which, 
from birth to death, are quite useless. They are not good enough to do any 
work or produce any milk. It costs the country anything from Rs. 15 to- 
Rs. 30 p€'r head per year to keep them. Thcdr average life may be taken as 
6 years and at the end of that lime they die and the country gets Rs. 12 to 
Rs. 15 per lioad for their skin, liorns and bones. Not only so but these per¬ 
fectly useless animals eni up the fodder which should go to the fairly efficient 
workers and milkers, and thereby impair their utility. Again in the districts 
which support these animals, castration is not generally practised and the 
miserable half starved males roam about perpetuating their species and further 
reducing tho quality of tho cattle of the country. It is difficult to estimate 
how much this drain on the wealth of India amounts to. That it reaches a 
colossal figure yearly is certain. 

Cattle-breeding and dairying in India, I regard as one and indivisible. 
This is mainly a vegetarian country and beef has no value, nor wdll the people 
of India work the female of the ox tribe in the plough or tho cart, so that 
w^hat the country wants is efficient draught bullocks and profitable milking 
cows. It being particularly borne in mind that almost every animal born 
must be permitted to live and must be fed. We cannot destroy the poor 
field worker nor the worthies cow. The country is saddled with whatever 
its cows give birth to, and it cannot afford to keep a cow just good enough 
to be the dam of future generations. In order that the cow shall pay for her 
keep she must, seeing she is prevented by custom from doing field work, give 
sufficient milk to rear her calf and in addition as much as will be equal in 
value to the cost of her maintenance. For India therefore we require for all 
districts a suitable type of dual purpose animal, the mal6 being efficient ns 
field worker and the female as a milker. It has, I think, been demonstrated 
now that such cattle are obtainable and that many of the best breeds we hare 
in India, possess these dual qualities. 
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Tf the foregoing ac('urat;ely describes the position then the solution lie# 
in : — 

<1) The devolopHieni of pedigree herds on dual purj)ose lines, suitable 
for each district. 

(2) The careful distribution and supervision of bulls from these herds. 

(3) The developmont simultaneously with (1) and (2) of technical dairy¬ 

ing and especially the co-operative liandling and sale of milk, 
production and sale of (jhi, and manufacture and sale of milk 
products, all as village industries. 

(4) The dissemination of knowledge regarding the hreinling, rearing and 

feeding of (attle and the growing and conservation of fodder 
crops for their maintenance. 

(5) The extension of the f-ivil Veterinary J>epartmerit to give better 

service in the detection, prevention and cure of animal diseases. 

With regard to (1) the formation ot pedigree henls. My ex])erieuce in 
Inaia follows that of the world of animal breeders in general that successful 
breeding cannot be done with a mongrel sire. There was probably a day in 
the history of India when the dedicated or Brahmini bulls, used mainly for 
breeding purposes throughout the country were the best that could be 
jirocured. At that time huge more or loss isolated ranching areas were avail¬ 
able for cattle-breediJig where there was little or no admixture with different 
types of cattle from other parts of the country, hut the spread of irrigation 
canals, the reservation of fore.sts, and the general increase of the cultivated 
area has driven the ( attle-hreeding clans into the rough jungle tracts, and the 
improvement of roads, the establishment of railways and the general advance 
in transport and means of communications, has so mixed up the one time 
breeds of cattle in India, that most of the hulls now used us sires can he truly 
classed as mongrels. Added to this is the fact that in India as in other parts 
of the world, religious fervency has declined and the Brahmin, who now dedi¬ 
cates a bull on the birth of his son, is often more concerned in obtaining an 
animal at a moderate price than with getting the best possible breeding bull. 
Jn this connection please see copy of this office letter No. 2925-A., datf»d 6tli 
Jjiniiary 1926 (Appendix f), addressed to the All-India Cow Protection B(K;iety. 
The pedigree herds of cattle iti Groat Britain, which have formed the fotmd- 
ation stock of more than half the cattle in the world’s temjjeraie zones, 
were built np by private individuals and the various now well-known breeds 
were evolved or created at the expense of private enterprise, and it has been 
stated that the same procedure must be followed in India. I give it as my 
opinion that this cannot be done here and if India is to wait until her 
private cattle owners, at their own expense, build up pedigree breeds of 
cattle, she will wait until the crack of doom. The conditions are very differ¬ 
ent. I'll Europe the commercial value of beef enabled the far-sighted breeder 
to dispose off his rejections, which in the initial stages must he numerous, 
at an economic figure and he could knock on the head at birili any very weedy 
calves. In India the flash of cattle has little or no value as food and if it had, 
no self-respecting Hindu breeder w^ould sell his cattle to a butcher nor will he 
kill worthless calves. The building up of pedigree herds in India must he a 
losing business for many years to come and therefore it can only be done by the 
State. No amount of propaganda or official persuasion wdll induce Indian 
lauded proprietors, cultivators or business men to undertake this work because 
although it will in time yield a handsome return to the country in the increase 
of wealth due to enhjim'ed cjittle efficiency yet, the loss or cost to the person, 
company or State whif;h diH's this pioneer work will bo heavy. Government 
cattle-breeding farms iji India cannot be expc?oted to pay their way for many 
years to come and this fact has been emphasised by the Board of Agriculture. 

Regarding the second recommendation of this note—^the distribution and 
control of pedigree bulls. This is a work which will require very special 
attention. It may be done through local boards, village panchayets, co- 
oi>erative societies or other agencies, and along with this must go an organised 
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system for the castration of all unfit males. Bearing in mind the fact that 
in most parts of India cattle once born cannot be killed or sold for beef, it 
will be realised how important it is that only the number of cattle actually 
required by the country should be begotten and only efficient and healthy 
animals should be brought into world. We have far too many cattle in India. 
What we want is few’er cattle, but all of them efficient and profitable. The aim 
of the Agricultural Departments from a breeding point of view should be 
suitable bull or bulls in every village, properly controlled and supervised. This 
is not an impossible dream. It has already been done in some parts of the 
Punjab where owing to the energetic action of the Government of that Pro¬ 
vince, the decline in the quality of cattle has been stayed. 

Wo are at the parting of the ways in India in regard to this cattle-breeding 
problein. This country like all other countries at sojno stage of their develop¬ 
ment, has reached the point whore it can no longer afford to set aside huge 
areas for brooding cattle on the ranching system, because it now requires these 
areas to grow food for its people and cotton to clothe them. Owing to want of 
knowledge on the part of those closely interested in stock breeding, the 
cattle of the country have got into such a mixed nj) condition that it is not 
profitable for the cultivator to breed his own animals. It must therefore 
he the aim of all interested in agricultural propaganda and progress to 
denunivtrato to the cultivator that he must breed and rear cattle and that if 
ho uses tin* right breeds and pra<‘iises the correct methods, cattle-rearing and 
the growing and conserving ol (odder ctoj>s for this purpose as a regular part 
of his agricultural o]>erationK will la* profitable. Tliere is no use telling the 
cultivalor this. It must he demoiistratiHl to him before his eyes, and it can¬ 
not, be demonstrated until ho can be offered the services of a hull which will 
he certain under sp<*tific conditicm to produce an efficient field bullock and a 
profitable milch cow, and it is at this juncture that tht* third profiosal of this 
note (the development of technical dairying) comes in. It i.s not merely 
noc<\ssnry to enable the cultivator, who must be the breeder of the future, to 
produce a milk-yielding cow. He must be taught how to economically utilise 
th(* milk of this animal. The milk producers of India to-diiy are sieejicd in 
technical ignorance and superstition. The methods of manutaeture of gkt 
and the various forms oi Indian chee.se and partially evaporated milk are 
filthy and wasteful, so mnch so that at the flush season of the j’oar in many 
of Hie q/</-producing tracts the butter milk tir by-product from (jlii manufac¬ 
ture containing all the valuable casein albuminoids and milk sugar is thrown 
aw'uv. Apart from this asp<*.ct of the (|iiestion, India badly requires village 
industries to provide additional sources of employment and to generally in¬ 
crease the standard of village life. What industries are more suitable for this 
pur]»ose than the manufaeture of (jhi, country cheese, casein and dried milk, 
etc., on a small lactory vscalo owned and managed on co-operative principles. 
With the aim ot encouraging this phase of dairy development, T started a 
class for the instrm tion of othcers of the ('O-operativo Departments of all the 
Provincial Govorniuonts and Indian Slates, at the Imperial Institute of 
Animal Husbandry and Dairying at Bangalore. The first class held in 1925 
was attended by some 26 officers from most of the Provinces and principal 
Indian States. The Government of India authorised this class but in doing 
so they gave it as their opinion that in giving iovstruction of this nature the 
Imperial Department of Agriinilture were encouraging on the functions of 
the Provincial Departments of Agriculture. I attach copy of a letter from 
the Registrar of Co-operative Societie-s, Punjab, to the Government of India 
and a copy of the reply of the Government of India to the same (Appendix TI), 
from which it will be seen that the Government of India expect a recommend¬ 
ation from the Royal Commission on Agriculture regarding this matter and 
the Royal Commission on Agriculture may consider the advisability 
of communicating their views to the Government of India at a date earlier than 
the submission of their full report. 

Tip to the present none of the agricultural colleges in India has attempted 
to give instruction in dairy factory work nor has aw'w experimental work 
h&en done on the very important problems such as the manufacture of ghi^ 
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casein, or other milk factory products. In October last the dairy section of 
the Imperial Department of Agriculture took over the disused Military 
Creamery at Anand in Gujarat, for the purpose of utilising it as an instruc¬ 
tional centre for creamery work and for experimental work in connection 
with dairy factopr problems. The working of this creamery has not, owing 
to severe competition in the fresh butter market and for other reasons, been 
as profitable commercially as I had hoped and consequently the Government 
of India, T understand, contemplate closing it down. In this connection I 
attach copy of a letter addressed to the Agricultural Adviser to Government, 
on June 16th, 1926 (Appendix JIJ) and with a view to advising the Govern¬ 
ment of India concerning the retention or otherwise of this creamery, the 
Royal Commission on Agriculture might consider the advisability of some of 
its Members visiting this creamery and inspecting the local butter and ghi 
factories in Gujarat, the greatest milk-producing district in India. As an 
indication of the conditions now prevailing in the Gujarat dairies, I may 
mention that the Bombay Cattle Commission which consisted of 6 distin¬ 
guished Indians and 2 Europeans described these places in paragraph 31 of 
their report published in 1923 as reproduced below: — 

The Committee whilst touring in Gujarat took the opportunity of 
visiting some of the so called dairies in Ahmedabad whore the bulk of the 
butter and other dairy produce is manufactured for the whole of India. The 
Committee were surprised to find that this industry is carried out under the 
most filthy and dirty conditions imaginable. These so called “dairies** are 
situated in the most insanitary by-lanes of the city. The butter produced 
under these conditions is sold all over India and a certain amount is exported 
(even to Great Britain). It is a well-known fact that milk and its products 
are best medium possible in which injurious bacteria and germs of typhoid, 
‘diptheria, cholera, etc., thrive and in which they are carried and spread over 
“the whole of India. It is essential for the public health that production on 
honest and scientific lines should be made a financial success, so that the 
public at large will get a safe and sure supply of milk and its several 
products.** 

Owing to lack of funds and the attempt to obtain commercial results from 
what are educational and research institutions, no research work has yet been 
done in connection with such pressing problems as; — 

(a) the manufacture, storage and marketing of ghi in large and small 
quantities; 

(h) the manufacture of casein, condensed milk or dried milk from 
buffaloes milk; 

(c) manufacture of panir (Indian cheese) from skim-milk. 

TThis kind of research work can only be properly carried out at an experi¬ 
mental dairy factory situated in the premier milk-producing area, Gujarat. 
It is useless to attempt this class of experiment with milk produced by Gov¬ 
ernment cattle fed, housed, and looked after under perfect conditions at 
the Government owned farms at Bangalore and Karnal. This work must be 
done on a factory scale with purchased village milk produced under ordinary 
working conditions and adulterated, as the village producer will insist on 
adulterating it. Within the lost 20 years India has lost the valuable butter 
export trade to the Far East because of the inferior quality of her butter due 
to lack of technical knowledge of methods of manufacture. For the same reason 
the value of Gujarat casein in the world*s markets is only half of the French 
and New Zealand product. The site of the Anand Creamery is most suitable, 
the land on which the creamery stands is already the property of the Imperial 
Government, and the closing of this creamery before it has even begun its 
much needed research work would, T think, (as I have stated in my letter to 
the Agricultural Adviser to the Government of India) bo nothing short of a 
national calamity. Tn this instance also, and in view of the urgency of the 
c|ucstion, the Boyal Commission may consider the advisability of communicat¬ 
ing witn the Government of India at an early date. 
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The cultivator in India knows how to make use of his bullock, but he do^ 
not possess the most elementary knowledge of how to make profitable use of 
the surplus milk from his cows or bufialoes. Along with the improvement of 
quality of his cow he must be taught how to utilise his milk to the best 
advantage. 

In dealing with the fourth recommendation of this note it is unnecessary 
to say much. Vigorous propaganda by means of cinema films, lantern slides, 
lectures and last but not least small demonstration farms, where profitable 
cattle are employed and where the benefits of mixed farming with stock breed¬ 
ing as an essential part, could be shown in operation. 

As regards item five of the recommendations of this note, I regard the 
work of cattle-breeding, rearing, feeding and management as coming under the 
sphere of agriculture rather than veterinary operations. There is so much 
scope for the skilled veterinary officer in the 8i>here of the prevention and cure 
of animal diseases that I consider he cannot profitably be asked at this junc¬ 
ture to take up such purely agricultural problems as the breeding and rearing 
of livestock. 

Before dealing with the minor points raised in the Questionnaire, T desire 
to call attention to the national aspect of this cattle-breeding question and 
the necessity for some form of central authority for dealing with it. The 
Board of Agriculture recognising this have at their meetings at Bangalore in 
1924 and at Pusa in December 1925 recommended the establishment of a Cen¬ 
tral Cattle Bureau. This has been commenced with a .small clerical staff and 
the Imperial Dairy Expert as Secretary and it is understood that the Gov- 
erniueut of India have under consideration the formation of a representative 
l)oard or committee, as recommended by the Board of Agriculture at their 
Pusa meeting in 1925, to control the operations of the Central Cattle Bureau. 
The functions of this Bureau under the control of a Committee represented of 
all the Provincial Governments and Indian States would be to establish and 
control herd hooks, to supervise and authenticate milk records, to keep all 
Governments and breeders in touch with the cattle-breeding activities of other 
hreodors; and tlie Bureau, if given sufficient staff and funds, w'ill do a useful 
and very necessary work in India, hut the cattle-breeding dairying problem is 
so universal to the whole country and so important nationally that I consider 
some greater degree of central co-ordination and guidance is neco.ssary than 
can be exercised by the Central Cattle Bureau. It is I think certain that 
Bengal, by reason of the nature of its soil and climate, will always require new 
blood for cattle-breeding from other Provinces of India. Calcutta at present 
procures the whole of its milch cattle from the United Provinces and the 
Punjab. Bombay is largely dependent for its supply of milch cattle on the 
Punjab. The Province of Sind supplies milch cattle to many districts in 
India and Burma, and Rangoon imports cattle regularly from the Punjab and 
Bihar. Then there is the question of control of the export and import of 
cattle which must always be in the hands of the Government of India. The 
time is perhaps not yet ripe for the restriction of the movements of cattle to 
prevent the spread of disease, but this will come some day and when it does 
it will have to be controlled by the Central Government. The question of milk 
standards '»-andards of purity for ghi, butter and other dairy products, 
should be tiib same ail over the country and generally speaking this cattle- 
breeding dairying question is so universal, its development so vital to the 
whole country that if at all possible the Government of India should retain 
some sort of central control over it. This might best be done by the Central 
Government giving substantial grants to Provincial Governments for cattle- 
breeding dairying, conditional on the money being spent on work approved 
of by the Central Government, or if the control of the Government of India 
was objected to the central authority might take the form of a central agri¬ 
cultural council representative of Jill the Provincial Governments and Indian 
States with small executive committees of experts to deal with each of the 
special phases of agriculture in the country. 

Question 16 (h ),—My district is the whole of India and Burma, and conse¬ 
quently in this note I have attempted to deal with the whole question from a 
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national as opposed to a provincial point of view. In most cases what 
remains of the common pastures are overstocked, and they will be so until 
the cultivator becomes a breeder and until he realises that he can make 
money by breeding and rearing cattle and growing and conserving fodder for 
this purpose. He will only be able to do this with some degree of assistance 
from the State in the direction of: — 

(а) The provision and control of suitable sires. 

(б) Education, by demonstration and otherwise concerning breeding and 

rearing of cattle and the utilisation and sale of dairy produce. 

After all every country in the world which has tackled the improvement of 
its cattle has employed some system of State aided bull provision and distri¬ 
bution. In the more developed countries the premium bull system is in 
operation to-day. Here we must produce the pedigree bull to commence with 
as he is not otherwise available. It is the recognised function of every State 
to provide not only elementary education but technical education for its people. 
Dairying on village factory lines has greatly added to the wealth of all the 
xnost progressive nations of the world, and India cannot afford to refuse 
technical education on this subject. 

Grazing on the cultivated tracts and especially the irrigated tracts in 
India is a waste of land. What the Americans term siloin ” is the most 
economical way of feeding cattle, outside of the jungle tracts, jn India. This 
<piestion will only be .solved when it can he made profilablo for the cultivator 
to rear cattle and to grow and conserve the necessary fodder for their main¬ 
tenance. At tVie same time much could be done all over India liy i-be conserv- 
tition of tbo snrj»lus green grasses of the {‘oarser types, during the rains, by 
means of pit silos. The making of this class of silage is simple, inexpensive 
and certain in its results. The system, I think, only requires to be demonstrated 
to make it universal. It js not practised because its value is unknown and 
no ordinary cultivator will believe it ean be done^until it is actually demon¬ 
strated to him. If in India we only breed stifficient efficient cattle for our 
requirements, and if by means of silage ve conserved the green fodder whidi 
is wasted every year by being allowed to run to woody fibre after the rains 
there would be no shortage of roughage in ibis country. 

The only way in which landowners can be induced to take a lioencr practi¬ 
cal interest in the cattle-dairy industry is by demonstrating to theiri that the 
use of pedigrcjo sires and the adoption of modern methods are financially pro¬ 
fitable and this cannot be done as explained in this note, until by State assist¬ 
ance pc'digree has been CTcated. In most parts of India the scarcest months 
of the year for foddor-supjily^are April, May and June. 

The question of the mineral contents of fodder can best be answered by 
Mr. Warth, hut it is certain that in many pai*ts of the country the local 
tocldcrs are deficient in mineral matter, 

1 desire to bring to the notice of the Iloyal Commission a disability under 
which the Indian cattle trade labours in connection with the transport of milch 
cattle by passenger train. Indian cows are useless as milkers unless their 
calves accompany them and the railway companies including State railways 
charge the same amount for the carriage of a newly born calf by passenger 
train as they do for a full grown cow or bullock. This is a very great hard¬ 
ship, the cow is no use without the calf and consequently the calf if sold 
n-part from the cow has no value. Besides It does not seem fair that the 
same rate of freight should be charged for a newly born calf weighing 30 lbs. 
and of no commercial value as for a cow or bullock weighing say 800 lbs. and 
worth Rs. 250 to Hs. 500- 
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APPENDIX I. 

Letter No. 2925-A.^ oj 1926, dated Bangalore, the 6th Jawmry 1926, from 

W. Smith, Esq., the Imperial Dairy Expert, Bangalore, to the Eonorary 

Secretary, the AlUlndia Cow Conference Association, Calcutta. 

I oflFer the following remarks on the cattle-breeding scheme sent with 
your letter: — 

To my mind every Province in India requires good milch cows and efiftcient 
working bullock. My experience goes to show that in Madras of all the Indian 
Provinces, outside of the immediate vicinity of the larger cities, little or no 
attention is paid to milk production as a factor in selection for breeding, 
consequently I cannot agree with you that in this Province “ good milkers are 
keenly appreciated.*^ I do not agree that the advent of British rule either 
upset the course of Indian social life or ignored the cattle-breeding systems 
of the country. 

f agree with Mr. Black wood *s remarks that the Brahmini system of bull 
distribution so long as it was the result of strong religious fervour served a 
useful purpose, but these days I fear religious feeling is not as strong as it 
was. I have on more than one occasion sold a bull to a Hindu to be dedicated, 
branded and turned loose and the buyer was by no means anxious to secure 
the b(*st bull available but ho was most anxiotis to buy the cheapest bull he 
< oiild g<*t, and in this decline of religious fervour, common to the whole world, 
tluvse days, lies the reason for the decline in the quality and number of 
Brahmini bulls. In short the system has outlived its day and is now quite 
XI ns ui table. 

I think it is rather antiquated to-day to quote, at length from reports 
prior to 1914. Even the cattle-breeding dairy industry in India has made 
great strides since that datc^. 1 entirely concur that the importation of 
foreign blood is not a iiractical )>roposal for the improvement of the village 
tattle in India but this and all the remarks made on pages 4, 5 and the first 
piiiagraph of jiage 6 of your note arc (oinmon knowledge to all who have 
studied the cattle question in this country. 1 do not agree that the Brahmini 
hull is an indispensable factor in improving the breed of Indian cattle. On 
the contrary the Hrahrnini system is a broken reed and is to a considerable 
degree responsible for the presonl unsatisfactory condition of affairs. The 
provision, distribution and control of the breeding bulls of the country should 
be entirely apart from any religious community, sect or organisation whatever 
and should in no way however remote be dependent on religious or other like 
sentiment. It is matter of business of serious moment to the whole country. 
T entirely agree that we need bettor breeding bulls, better methods of selec¬ 
tion, rearing, feeding and management, and no scheme which does not include 
ways and means of growing and conserving fodder, of controlling the distri¬ 
bution and service of stud bulls, of castrating unsuitable males and of en¬ 
couraging and developing not only the production of milk but its handling, 
transport and sale and the manufacture of milk products will really solve this 
question. Your note gives no details of how all these important matters 
are to be dealt with and consequently fails to solve this pressing and import¬ 
ant economic problem. In short 1 con.sider your brief note on the whole 
states the existing position with care and makes out the need for improvement 
'Concerning which we are all agreed, but it is far too vague and incomplete to 
be classed as a ** scheme ** for the improvement of cattle-breeding in India. 

As all the estimates given in the last page of your note depend upon the 
use of so called Brahmini ” bulls supplied free I cannot accept your figures. 

This is an economic matter, a purely business question and it cannot be 
solved by an appeal to the religious susceptibilities of any one section of the 
oommunity. 
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APPENDIX n. 

Letter yo. dated. Lahore, the 22nd June 1926, from C, F, Strickland, 

Esq., I.C.S., Begistrar, Co-operative Societies, Punjab, to the Junior 
SecreAary to Financial Commissioners, and Deputy Secretary to Govern¬ 
ment. Punjab, Development Department. 

With reference to correspondence ending with your letter No. 2313-D, 
dated 1st June 1926, I have the honour to state that the attendance of two 
gazetted officers and six inspectors at the three months’ course in Co-operative 
Dairying held at Bangalore last cold weather proved to be extremely profit¬ 
able to the officers concerned, and the students from the Punjab were reported 
by the Imperial Dairj’' Expert to be the best who attended the class. Since 
their return they have been usefully employed in the formation of Milk Record¬ 
ing and Cattle-Breeding Societies in the course of their ordinary duties. 

The sanction to sending these officers to the class was granted by your 
letter No. 656-J)., dated the 5th August 1925, and provision has been made in 
my budget for the current financial year for sending an equal number of 
officers again to the course in Bangalore. T am now informed by the Imperial 
Dairy Expert that the Government of India are unable to sanction the ad¬ 
mission of Punjab students to the course, but after personal inquiry I 
understand that this order is duo to an apprehension that the Government 
of India, in undertaking a training class of this nature, may bo thought to 
be trespassing in the sphere of Provincial Governments. The Imperial Dairy 
Expert is 1 understand extremely anxious to repeat the course this year, 
and I feel that it would bo of the highest value to my staff. It is not 
possible to obtain in the Punjab a similar training, either at Lyallpur or 
elsewhere, and I feel that the anxiety of the Government of India would he 
removed if the Punjab Government were willing definitely to ask for permis¬ 
sion to send Punjab students to Bangalore. The course began last year on 
September 15th, and there is therefore only a short time remaining ivithin 
which the arrangoirvont can he made. I beg that, if there he no objection, 
from the side of the Punjab Government, the Government of India may b<:» 
moved to sanction the admission of my students. 

The financial provision exists in my budget, and no additional expenditure 
w ill therefore be involved. 


Letter No. 5fS-D(S)., dated the loth July 1926, from the Financial Co^nmh- 
sioner and Secretary to (xovernment, Punjab, Development Department. 
to the Secretary to the Government of India, Department of Education, 
Dealth and Lands. 

I am directed to say that by an arrangement made with the Imperial Dairy 
Expert, two gazetted officers and six inspectors of the Punjab Co-operative 
Department were admitted to the three months’ course in Co-operative Dairy¬ 
ing held at Bangalore last cold weather. The training thus received hy these 
officers, has proved extremely profitable and the students from the Punjab^ 
were reported by the Imperial Dairy Expert to be the best who attended the 
class. Since their return they have been usefully employed in the formation 
of Milk Recording and Cattle-Breeding Societies in the course of their ordi¬ 
nary duties. 

2. The Registrar, Co-operative Societies, Punjab, has now been informed 
by the Imperial Dairy Expert that the Government of India are unable to 
sanction the admission of the Punjab students io this course in future. It is 
no? po^^iblo io obtain in the Punjab any similar training either at Lyallpur 
or elsewhere, and the Punjab Government (Ministry of Agriculture) is anxious 
to secure for its Co-operative Department Officers the very useful technical 
and specialised instruction imparted at Bangalore. It is understood that- the 
Imperial Dairy Expert wishes to repeat the course this year, and is nulling 
to take Punjab stxidents if he is permitted to do so. 
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3. The Punjab Government (Ministry of Agriculture) hopes that the Gov¬ 
ernment of India will consent to assist it in obtaining for its officers the 
advantage offered by the course, and I am accordingly to request that the 
sanction of the Government of India may be accorded to the admission of 
the same number of students to the course to be held this year at Bangalore. 
All travelling and other expenses connected with sending the students to 
Bangalore will of course be met by this Government. 


Letter No, 1458-Agri,, dated Simlaj the 31st July 1936, from J, W, Bhore, Esq,, 
C,I,E,, C,B.E,, Secretary to the Oovernment of India, Depart¬ 

ment of Education, Health and lands, to the Financial Commissioner and 
Secretary to the Government of the Punjab, Development Department, 

From a perusal of your letter No. 618-D. (S.), dated the 13th July 1926, 
it would appear that the Government of the Punjab are under the impression 
that a course in Co-operative Dairying will be held in Bangalore this year, but 
that students from the Punjab will not be allowed to attend. I am directed 
to say that this is not the case. The Government of India have decided not 
to hold such a course this year. 

2. They have given their careful consideration to the question whether 
central institutions, which are intended primarily for research and for instruc¬ 
tion of a post-graduate character, should also make provision for elementary 
short courses such as the one in question and they have come to the tentative 
conclusion that agricultural or veterinary education not of an advance<I 
character falls more appropriately within the province of Local Governments 
than of the Government of India. It is i)ossible however that the Royal 
Oommission on Agriculture may make recommendations concerning the 
division of functions in regard to agricultural and veterinary training bet¬ 
ween the Central and Provincial Governments which may influence the 
<ioverninont of India to alter this provisional decision. Should this be the 
case and should the co-operative dairying course or similar classes be instituted 
by the Government of India, they would welcome the support of these 
•educational activities by the Provincial Governments. For the reason indi¬ 
cated, however, the Government of India do not propose this year to hold the 
short course in co-operative dairying. 
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APPENDIX II7. 

LHter from Mr. W. Smithy Imperial T>air\j Expert {on have), Colmtony 
Midlothian (Scotland), dated the 16th June 19^6. to the Aoncvlturaf 
Adviser to the Government of India, Pusa. 

I have been advised by the Assistant Imperial Dairy Expeit who is at 
present actiiisr for me that the Government of India contemplate the closing 
of the Anand Creamery because they are not satisfied with the tradinjK results 
o1 that institution up to date. In the first ))lace, .1 desire to point oiit that 
it is impossible to gauge the commercial success or otherwise of such a factory 
in the short space of time that Anand has been worked by this department, 
because owing to delay in the issue of orders as to the taking over of this 
creamery by the Imperial Agricultural Department it was iinpOBsible to 
commence operations until the cheap milk season, wheu profits are made in 
the Gujarat butter trade was past. Secondly, 1 desire to call the attention 
of the Government of India to the great national importance of maintaining 
and extending this, the one creamery or dairy factory, educational and re¬ 
search station, in the whole of tlu' Indian Empire. To take one aspect of the 
dairy factory problems which to-day deeply affect the economic position in 
India—the ghi problem—the jiosition is .serious. The value of the ghl pro¬ 
duced in India yearly cannot be below Rs, ] ,00,00,00,000 per year and it is no 
exaggeration to say that the existing systtmis of ghi mantifactnre are cTude, 
wasteful and filthy. Those methods are not only wasteful in the ontturn of 
ghi Avlii(‘h they give from a given quantity of milk containing a certain per¬ 
centage of butter fat, but they are doubly wasteful in that ihov mike no 
provision for the jiroper utilisation of the by-produ(‘t of r//i? manufacture, 
namely separated or butter milk. In many of the districts \0)crc qhi is made 
ill enormous quantitie.s by jungli tribes who 7)\vn large herds of buffaloes, the 
butter milk is simply thrown away in the flu.sh season. This butter milk 
contains more than half the nutritions constituents of tlie milk in a highly 
digestible form, and the present value of dried separnterl milk in India at 
the ports is some Rs. 700 per ton. It is certain that under present conditions 
India deliberately wastes a sum of not less than Rs, 5.00.00,OCX) per year in 
failing to make proper use of the by-iu'oducts in the manufacture of ghi and 
if to this sum there is added another Rs. ,‘b(X),00,(K)0 per annum a.s representing 
the actual loss in ghi outturn dne to crude methods of manufacture, we have 
the truly colossal loss to the ueallh of India of R'^. S.OO.OO.OdO per annum due 
wholly to want of technical knowledge and organising ability on the part of 
those engaged in the ghi industry. 

It was primarily for the purpo.se of tackling this ]>rcssing problem and of 
attempting to in some degree jirevent this enormous drain on the wealth of 
India that I pressed Governimmt for .so many yeai‘s to take over the Anand 
factory and it was mainly with this end in view that I inaugurated classes 
for the instruction of officers of the oo-ojii’rative dcqiartmcnts of Provincial 
Governments and Indian States. This ghi question and in fact the whole 
question of manufactured dairy products cannot be investigated or dealt with 
outside of a properly equipped dairy factory situated in one of the milk-pro¬ 
ducing areas. No better situation and no more suitable factory site is obtain¬ 
able than Anand, and to close down this creamery before it has even com¬ 
menced its work of education and research will be a truly national calamity. 
The dairy section of the Imperial Agricultural Department cannot do its duty 
by the country without a thoroughly equipped modern dairy factory and it 
seems inconceivable that the Government of India will close Anand Creamery 
and build and equip another creamery at some other place. This question of 
manufactured dairy products such as ghi, condensed milk, evaporated milk 
and curd products is a truly national one. Every Province, and State, in India 
manufactures and consumes ghi to a greater or lesser extent and ghi is manu¬ 
factured. adulterated, and re-transported from Province to Province all over 
the country. Not only is this question national from this point of view but 
it is even more truly national from the public health aspect. It is safe to sajr 
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that there is no food product so universally consumed by all castes and classes 
as milk, ghi, and the milk products; and it is certain that there is no food 
product eaten in India which is manufactured, handled and adulterated with* 
such filth and utter disregard to cleanliness as ghi, Qhi is offered for bale in 
every bazar in India adulterated with every known form of fat from petro¬ 
leum jelly to the fat obtained by steaming the bones of dead animals. Surely 
the prevention of this abominable state of affairs is a national question, and' 
this can only be done by the dissemination of knowledge of improved methods,, 
and by the education of the dairy trade. Very little is at present known as 
to the best methods of manufacture of gin and the milk products from buffaloes 
milk, research and experiment in this direction is most urgently needed, in 
fact the whole country is crying aloud for it. This kind of work can only be 
done at a State dairy factory such as Anand. 

The importance of the ghi industry alone (only one branch of the dairy 
factory industry! is certainly of equal magnitude to that of the steel industry 
in India, and yet the Government of India are paying yearly in bounties to 
one steel manufacturing company more than the total cost of the Imperial 
Agricultural Department. I suggest in view of the foregoing that inst(*ad of 
closing down Anand Creamery, the Government of India make provision to* 
extend its activities, and do something for this hitherto neglected bill nation-, 
ally important industry. 


Mr. W. Smith 
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A.l. The Chairman : Mr. Smith, you are the Imperial Dairy Expert?—^Yes. 

A.2. You have put in a very interesting note, for which, the Commission 
•is indebted to you. Would you like to make any general statement at this 
stage, or sliall I ask you a few questions.^—I think you had better ask me 
a few questions. 

A.3. I have your note of evidence before me, and your statement seems 
to me very clear and complete. But there are one or two details as to 
which I should like to ask you. On page 6 you say, “I regard the animal 
nutrition work of the Physiological Chemist as of vital importance to the 
agriculture of India, and it has lieen the aim of this offi(^o to co-operate 
ivith him in every possible direction.’* I take il that the work of the Physio¬ 
logical Chemist is only at its beginning for the moment?—Yes, it has been 
going on since 1920, about six years, 

A.4. There is a great deal of work still ahead?—^Yes. 

A.5. And it is your view that the quantity of this work is likely to 
:grow and that a separate herd at a separate farm is really likely to be 
required in the near future?—T entirely agree. 

A.6. On page 7, you make out a case for a dual purpose animal. What 
indications are there that it is going to be possible to evolve a dual pur¬ 
pose animal, likely to thrive over the greater part of India?—The best 
breeds we have in the country to-day, such as the Hariana, are dual 
purpose animals. The Ongole breed in this part of the country and the 
Sciiidi in parts of Sind, as well as other less clearly defined breeds, have 
the dual purpo.so ((ualities now. In fact, the best breed of bullocks we 
have, with perhaps one exception, that of the Amrit Mahal, comes from 
•animals which are largely dual purpose, 

A.7. Y’'ou see no reason ivhy those breeds should not Ik» in a position to 
qirovide dual purpose cattle for all the climatic and geographical conditions 
in India?—Certainly none. The quality of giving milk is the mark of 
maternity and I know of no reason why a first class mother should not be 
the dam to a good class of bullock of any type you like. 

A.8. 1 wonder whether you could let the Commission have, at your con- 
Tcnience, a list of the breeds of which you have experience, with any facts 
about them that you think might he interesting?—I could do that with 
pleasure. (See Appendix I on page 46). 

A,9. On page 8 of your note of evidence, you state the changing condi¬ 
tions which have brought about the contraction of the jungle-feeding 
grounds available for cattle. In connection with that, have you anything 
to say, from your experience, about forest management in relation to the 
fodder problem?—No, 1 have had very little experience; what exiierience 
I have had in dealing with the Forest Department with regard to this 
■problem was in the Military dairy farms, and we found them very ready 
and willing to co-operate in every possible vray. 

A.10. Have you anything to say about the preservation of fodder in 
‘forests as an insurance against fodder famine?—I think the conservation 
of fodder or the preservation of fodder is one of the most acute problems 
in the country to-day, and the storing and conservation of fodder in forest 
ureas would he useful along with that produced from all other types of 
land in the country. 

A.ll. On page 9, you point to the castration of unfit males as being an 
essjcntial step towards the improvement of cattle breeds in India. What 
degree of prejudice against castration have you met witli?—It depends on 
the locality and the caste of the people. Amongst the Jains in parts of 
Gujarat, of which T have had a good deal of experience, they simply will 
not do it at all. I have seen village.s in Northern Gujarat, after two or 
throe good years, wit-h as mnnv ns 120 hnffalo hulls, which were 
useless as breeders, wandering about the outskirts of the village, none of 


^fr. W. Smith. 



19 


them o^trated. In the Punjab, where you have a large Mahommedan 
population, and other parts of India, tliere is very little prejudice. In 
the stricter Hindu areas there is some prejudice, but I believe it is gradually 
breaking down. I do not think it is a serious matter to-day, because you 
can have bloodless castration, which most of the castes will agree to. 

A.12. Is it done by crushing?—^It is done by the Italian method of 
simply severing the cords by means of forceps and pressure. 

A.13. While on the subject of prejudice, is there any sentimental objec¬ 
tion to weaning P—There is a good deal of that in the country. It is 
entirely prejudice. I do not think it is supported, as far as I can hnd outj 
|>.y any real religious teaching on the subject, but there is a prejudice against 
it. I think it can he overcome. The prejudice exists more among the lower 
orders who have to deal with cattle, that is, the men who actually attend 
on them. When I was in the Military dairy farms, we introduced a regula¬ 
tion to that effect and enforced it rigorously, and after the first year or 
two there was no trouble whatever. 

A. 14, Does it exist with regard to buffaloes with equal intensity?—No, 

A. 15. I do not know whether you could enlarge at all on what you have 
said, on page 9, about the successful experiments in parts of the Punjab 
in the matter of providing good pedigree bulls?—Probably, detailed informa¬ 
tion of that sort had better come from the Punjab Government. I have 
control of a farm in the Punjab, and I am fairly well acquainted with that 
part of the country. I have spent a good deal of my life there, and cer¬ 
tainly the eflect of flie bulls issued by the Punjab Government is shown in 
that part of the country wliere they have been doing it for so many years. 
It is clearly shown, and to my mind it has effected a distinct improvement. 
I think the Punjab Government would have done well to have paid more 
attention to milk in the selection in the earlier stages; but they have taken 
up that question now, and the breed which they have gone in for primarily 
for this purpose, the Hariana or the Hissar, as they call it, certainly 
possesses considerable milking qualities. We are testing some of them now' 
01 ! behalf of the Punjab Government at the farm. We purchased 24 of 
their cows and we are getting most excellent results. Some of them give 
quite good yield's of ndlk. 

A.]6. Is it the case that whereas it is difficult to produce a dual purpose 
animal designed to prodiiw milk and meat, a dual purpose animal to 
produce milk and working males is not difficult to come by?—That is my 
opinion. The best dranglit Imllock in Sweden, for instance, is the Holstein. 

Th<? wliolo of South Sweden is cultivated with the Holstein bullock. 

A.17. The Commission notes what you say on page 9 with regard to the 
class lor instruction of officer.s in the Co-operative Departments of all the 
Provincial Governments and Indian States, and also what you sav on page 
10 in the matter of the Creamery at Anand in Gujarat. You are very anxious 
to keep that Creamery in your hands ?—1 am. 

A.18. On page 10, yon say ‘‘ Within the last 20 years India has lost 

the valuable butter export trade to the Far East because of the inferior 

quality of lier butter, due to lack of technical knowledge of methods of 
manufacture.” Can you give us the facts about that?—I have not got the 
export figures, but up to practically 1913, there w-as a largo export trade done 
between this country and Ceylon, Penang, Singapore, right round as far 
as Honkoiig, Saigon, Bangkok, and all those parts. That trade, I am told 
by the butter merchants interested in it, has been completely lost. I w'as 
in Rangoon somef-ime ago, and when I saw some of the butter merchants 
there nboiit it they told me that they were so sick of the quality of butter 
received from India, that they bad given it up entirely in favour of 
Australian butter. In Rangoon thev said that although the Indian butter 
was better for them because of its higher melting point, the quality was so 
variable and so bad that they could not sell it alongside the Australian tinned 
butter. 

A.19. Mr, CoJvert: Have you any idea of the volume of that trade?— 

1 have not got the figures as to the volume. 
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A.20. The Chairman: The figures of export for the last 12 years or so 
»tlo not appear to support the view that there has been a decline?—They 
would notf because the War came in, and all the butter that could be got 
tfrom India was sent to the seat of War. The organisation that 1 was 
in charge of was sending llj tons of butter a day for more than two years. 
We practically bought the whole of .the milk in Gujarat in those days. It 
Mas before that that they had this export trade. 

A.21. So that the figures between 1918 and 1926 do not show the 
decline?—No, they would not. 

A.22, Before we go on any further with your note of evidence, I should 
like to ask you whether you support the opinion put forward to the Com¬ 
mission by Mr. Bruen, that the fact that the she-buffalo is the principal 
finlk-producing animal of such a large part of India, is one of the principal 
-obstacles to the improvement of the cow as a milk-producing animal. Per¬ 
haps you heard Mr. Bruen’s evidence?—heard his evidence. 

A.23. WJuit have you to say about that?—I do not think it is putting 
it in the proper w'ay to say that the buffalo is a menace to the improvement 
of the cow. The buffalo is there because of the poor quality of the cow, 
and I think that the improvement of the cow will gradually eliminate the 
buffalo. I have been told that that has been the case m Italy, particularly, 
and in some of the Balkan States. I met the Chiel’ of the Dairy Division 
ol the Italian Government this year, and he told me that because the 
buffalo was a poorer animal for beef it had been gradually eliminated, as 
tiiey produced better milkers amongst cows, and 1 think the same thing 
will take place here. The cow' generally in India gives no milk and there¬ 
fore tho people have to keep tJie Iniffalo. 

A.24. Mr. Calvert: What is the draught animal in those (ountries, the 
horse or the —In Italv largely the ox. 

A.25. Tho Chamnan: The point being, I take it, that you have got to 
have the bullock to do tlu' work, you have got to have the cow' in order to 
pioduce tlie Imllock, and if the cow can also produce the milk, then you 
-can do without the buffalo—Yes. 1 say the c<nv can produce milk and ought 
to; you cannot work the cow. 

A.26. So that the order of effort diould be to improve the cow first, and 
you think then she will displace the buffalo,^--Yes. 

A. 27. How about the question of early sexual maturity? Has any work 
been done on that question?—Karlv geiieraJ maturity m(‘ans early .sexual 
maturity. The age of sexual maturity depends on the degree of development 
of the animal. If you have better bre<'diiig and better feeding, yon tvill get 
earlier general maturity, and with it sexual maturity. 

A.28. Is it the case that cows in India do not, as a general rule, throw 
their first calf until their sixth year?—Tt is very difficult to state a 
figure; it is certainly coming near to that if you take the general average. 
The cattle on the Government farms throw' their first calf nearer the third 
year, showing that what I say is correct. 

A.29. Sir Henry Lawrence: Y^ou accept it in the villages as nearer six 
years?—T should say so. 

A.30. The Chairman: It is a question of nutrition?—It is a question of 
nutrition and breeding. There is no selection in the villages. The capacity 
of au animal to make good use of nutrition depends upon the way it is bred. 

A.31, One does not usually associate high breeding with fecundity?— 
Well, we have never come anywhere near to the high breeding in Europe. 

A.32. Then I should like at this stage to ask you for your opinion about 
the Military half-breed dairy farms?—I was employed in the Military dairy 
farms for 16 years; it was at my suggestion that the Military authorities 
adopted this system, and naturally I support it. 

A.33. The half-breed system?—Yes. I lielieve myself that the Military 
dairy farms in intpducing foreign blood did exactly the right thing 
from their point of view. There is no wray or method tlmt I know by which 
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they could have got milk at the price at which they obtain it now from 
the haU-breds. The Military dairy farms organisation was formed and 
exists for a specific purpose, that is, primarily, to supply the British troops 
and Indian station hospitals with pure and safe produce, and to get that 
at the lowest possible figure there is no doubt that they have to employ 
foreign blood. 

A.34. Is it your view that they should continue to employ foreign blood ?— 
it is, as long as their purpose remains as it is now. That is the raison 
d^itre of the Military farms. 

A.35. Jt is a question of cost?—It is for entirely economic reasons, as 
everything connected with cattle-breeding should be. 

A.30. Have you measured the advisability of sacrificing economic effi¬ 
ciency in the Military dairy larmi^ and using the agency of the farms for 
the improvement of indigenous breeds?—J asked at one periexJ of my 
career in this department that the whole of the Military farms should be 
handed over to the Civil department. The then Agricultural Adviser strongly 
sui>ported the idea, but they wore not given to ns. At the same time, if 
we were to use the Military farms for that purpose we should have to alter 
the system ot lireeding altogether. T do not believe in the introduction 
of toreigii Mood into India lor the j/eneral iinprovenient of village cattle 
uncler existing conditions. 

A.37. Second and tlnrd crosses are disapiiointing, are they not?-—\oii 
will see some of them this afternoon. Jn a climate like this the second 
cro.s*', that the tliree-(juarters Ayrshire, is tairly good. Tlit* beven- 

cightlis aie more veed>. The three-cpiarter is not nearly so good as the 
feall-hred; the seven-eightli is Moise. The P. 2 is useless. We hred 
shout 11(1 <j1 them Ixdore the Civ'i] Department took it over, and I think 
we got aliout five good cows out of the lot. 

A.38. 8o that altJumgh the Military dairy farms are carrying out their 
primaiy tunction veiy cliicientiy, thei are making no coninlmtion to¬ 
wards the im[)rov(‘ment ol the indigenous hiceds in India?—it is not 
their tiinciion. 

A.39. Is it >oui MOW tliai these farms should ho handed over by the 
Military to tlie Civil Departineiit?--l think, if the Oovernment of India 
CKiuld find the extra co.'t, it would be a good thing for the country. 

A.40. How about the milk for the troops?—If they were taken over for 
that purpose, whatever depaitment took them over would have to guarantee 
the milk for the tioops. It would cost considerably more money in the 
ear her stages. 

A.41. /Sir Henry Lowrence: Why more money?—Because you would have 
to revert to a system of using Indian cattle. The present system of the 
Military dairy farms from a breeding point of view leads nowhere. You 
would have to liuild up indigenous herds at each centre. It would cost 
a great deal of money to do that, hut it would be worth it. 

A.42. The. ('hairmari: You say it w’ould cost a great deal of mcmey; have 
you any idea how much .5^—Without going into the details 1 cannot answ^er. 
There are 34 of these farms, and they differ in every possible way. 

A.4d. 1 observe on page II you think that there is ample scope for the 
Veterinary Services in the prevention and cure of animal diseases?—Y<?s, 
the prevention and cure of animal diseases 1 consider to be their function. 

A.44. Bo you attach importance to breeding and heredity in relation to 
resistance to disease?—Yes, it is a factor undoubtedly. 

A.45. Have you anything other than that w'hich you have set down 
in your note that you wish to say about the Veterinary Services or about 
^uktesar P—No; generally speaking I have found the Veterinary Services 
very ready to co-operate so far as they possibly can. My experience, of 
course, has been more with the Army Veterinary Department, as I was much 
longer in the Military Department than I have been in this department, and 
we found them exceedingly useful in their own sphere. 
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A.46. What about Muktcsar?—Muktesar has given me a great deal of 
assistance here. They also carried out the simultaneous inoculation for 
eight years of my service in the Military dairy farms with extraordinary 
success. We simultaneously inoculated between. 1912 and 1916 practically 
the whole of the animals under my charge in the Southern District of the 
Military dairy farms. This was done by Muktesar, with practically no loss. 
Since tlien there has been practically no rinderpest and no losses from 
rinderpest in that area. 

A.47. Mr. Calvert: What is wrong with Hissar?—I do not think there 
is anything wrong with it. 

A.48. Why do you say you would rather take it away from the Veterinary 
Department? It has been under veterinary control for many years?—I 
consider the officer in charge of Hissar is probably one of the best farmers 
and one of the best stock breeders we have in this country. Apart from 
being a veterinary officer he is a trained and experienced farmer, and a 
skilled breeder. His work at Hissar is beyond praise; there is nothing 
wrong wdth it. 

A.49. Do you think it is impossible to have other veterinary officers of the 
same type?—I think it would he a great pity, in view of the extraordinary 
need for skilled veterinary men, to turn these men away from the preven¬ 
tion and cure of animal disease. The country cannot afford it. 

A.50. The Chairman: Do you think yourself that the time has come for 
an All-Tiidia Act dealing with epidemic animal diseases?—Do you mean the 
restricting of the movement of animals? 

A.ol. T do?—No. 

A.52. Why?—I do not think it could Ix' given effect to. You would have 
to increase the Veterinary Service to a much greater extent, and that 
would take time. It would have to bo extended and very much more 
spread over the country, to do anything like that with efficiency. I speak 
as a layman in regard to that. 

A.53. Do you wish to add anything to what yon say on page 11 as to 
the advisability of the formation of a Central Cattle Bureau according to 
the recommendation of the Board of Agriculture? - Yes, 1 believe that that 
Central Bureau would do very good work; but I do not think that such 
a bureau can take the place of a general central organisation for the 
guidance and co-ordination of agricultural effoit in the country. The 
Cattle Bureau will perform a specific work if it gets the necessary staff; 
it lias not been provided with it yet. 

A.54. I grasp your plan for the organisation of research work and 
subsequent breeding exiitTimeuts. Have you worked out in detail how' you 
propose to get down to the cultivator?—Do you refer to dairying research 
or cattle-breeding? 

A.65. In regard to dairying first?—^W© have first of all to discover 
how and under what conditions w'e have to carry out these various opera¬ 
tions. As soon as we are able to say definitely how that is to be done 
and w^e get the results of our research work, 1 should l>e greatly in favour 
oi getting to the cmltivator through the agency of iho Co-operative Depart¬ 
ment. I believe that this particular industry, the manufacture of milk 
products, is specially .suited for being carried out on co-oj3erative principles. 
That wms the very reason why I started this class for co-operative officers to 
get into touch with these men to find out what their ideas were and how 
much we could assist them. In my opinion in this country if industries of 
this sort are started by private enterprise the real producer of the milk 
will not get a proper share of the profit. In practically every country in 
the world where they have made a success of dairying they have taken up 
co-operation for the factory part of the work. It has been particularly* 
suitable. 

A.56. Have you personal experience of producers’ co-operative organisa¬ 
tions in this country?—No, I have very little experience in this country* 

I have experience of it in some other countries. 
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A.57, But not in this country?—^No. 

A.68. Have you formed any view as to the soundness of the co-operative 
societies in this country?—I have come into touch with very few of them. 
The only ones I know intimately are the Calcutta Co-operative Societies Milk 
Union; I regard it as a sound and very well-managed concern. They are 
doing wonderful work in Bengal at the present time. I have advised them 
ever since I came into this position. 

A.69. Where you can establish co-operative dairying, of course you 
Would at the same time establish your machinery for the improvement of 
breeds?—I should hope so. 

A.60. Now think for a moment of villages where dairying would not be 
taken up. How do you propose in areas of that nature to get down to the 
villagers and to show them how to improve their working cattle?—The first 
thing is to supply them with a hull or hulls, and to see that the other males 
in the village are castrated. That is the first thing that has got he done, 
but before we can do that we have got to build up a pedigree. If you will 
pardon my saying so, I do not think we can worry about crossing the 
bridge before we reach the stream. The first thing we have got to do in 
this country is to get pedigree. I have got animals for Government which 
were supposed to he pure; we sent them long distances at great cost; they 
were beautiful animals to look at. We made every enquiry we could about 
their ancestry, hut when they started work they produced a collection of 
weeds,That is happening all over the country. It is no use distributing 
bulls until they have some power of handing on the qualities the 3 ^ are 
supposed to possess. 

A.61. 1 quite agree if I were in your shoes I should not worry about 
crossing the bridge yet; hut from our point of view this question of getting 
down to the cultivator is of such interest and general application that we 
like to ask witnesses if they have thought the matter out?—^There are 
two or three agencies which you could employ. Co-operative societies would 
be a very good thing. The hulls distributed in the Punjab are looked after 
as far as* their maintenance and health are cencerned, by the Veterinary 
Department who have a staff large enough to deal with it; that is necessary 
too. 

A.62. You think that is a good scheme?—In the Punjab it works very well. 
Any agency that will l(K)k after the hull, see that the use of other hulls is 
prohibited, and more or lesvs keep a record of the servings accurately, is 
good enough. You may use the panchayat or the co-operative society, or 
you may use the Government of India Department. 

A.63. You do not think that hy employing the Veterinary Service in that 
direction you would distract their attention from disease problems?—I 
think tlio Veterinary Department could do it quite well, but at the same time 
it must he borne in mind that if you give them a great deal of that to do, 
they cannot do the other. The efficiency in that case would depend upon 
the quality and quantity of the staff they have. I do not think it is of 
any impoi'tance what agency does it; the point is that it has got to he done, 

A.64. I think the difficulty is the vast area and the enormous number of 
villages?—That, of course, is a question of ways and means. I do not think 
there is any difficulty underlying the principles applicable. The greatest 
difficulty now is to get the cattle. 

A.66. Have you formed any idea as to how long it would take you, 
given the means that you require, to evolve on pedigree lines?—^I should 
think you would effect a distinct improvement on the third generation and 
even the second would he bettor than what we have now. The first is selec¬ 
tion, the second is breeding hy selection, and the third goes on accumulating 
the benefit. The effect of all this is cumulative from every point of view. 

A.66. Arc 3 ’ou satisfied with the facilities for teaching dairying at the 
Institute?—No, I am not satisfied. 

A.67. Do 3 ^ou wish to add anything to 3 "onr note in that respect .5^—I think 
it should he considerably extended, tdie staff should be increased and the 
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students^ hostel accoiiirooflat/ion especially should be increased. We bad a 
great many more applicants for this Diploma class that we teach than we 
were able to take in both cases. I think from the dairying point of view, 
unless WA can turn out men of the practical type that we are attempting 
here to turn out, there is a very little hope for the dairying industry. The 
people who now run it Jiave very little knowledge of the technique of the 
subject. 

A.68 Do you keep in touch with your Degree and Diploma men?—I 
have only passed out one class of Diploma men; T am in touch with all of 
them. It is not a difficult matter at present. 

A.69. Do they come from a wide area of the country? -They come from 
all over India, The present class is the same. We made our selections 
purposfjly in that way. The first time we took one-fourth of the number of 
applicants, and this year we took about a third. We took them from all 
over India, not only from a geographical point of view, but from differentf 
castes as well. 

A.70. Ac<;urato rcconL of their careers will be very interesting in a few 
years’ time, will they not?—Yes. We are not keeping official records, but 
we could easily do so. 

A.71. Following the order of your note, I gather that you have little hope 
of making scientific modern dairying an economic proposition until reasonable 
standards of purity and hygiene are insisted upon in the large consuming 
centres ?—That is so. 

A.72. Are you tliinking of local Acts to enforce standards of that nature, 
or have you in mind an All-India Public Health Act?—T do not think it 
matters whether it is .\11-Tndia or Provincial. As a matter of fact in the 
larger <*entres to-day they have got statutes liaviiig the force of law which 

would adequately protect the dairy industry if they were enforced. In 

Bombay, Calcutta aud Patna, I myself was called upon to advise with 
regard to the drawing up of tho.se Acts, and the standard there adopted, 
which has now the force of law, would be all right if it were enforced; but 
J venture to say that in these three towns the milk sold is so bad that it 
can liardly be desc ribed. Mr. Bruen told you, T think, that you can go to 

a milk vendor in Bombay and he will say, “ you can have pure milk or 

any grade you like below that ”, and be add’s the water. I quite agree 
with Mr. Bnien. It is contrary to law in Bomha> to adulterate milk, but 
public opinion has not got to the point at whicdi this law is enforced. 
It is I beli(3ve improving. 

A.73. I gatlier from your note that you find provincial officers very 
ready as a rule to co-operate with you?—Y^es, we keep in touch with all 
the provincial cattle-breeding officers, and where there is no specialist cattle- 
breeding officer we have been in touch with the Director of Agriculture. 

A.74. Do you think provincial cattle-breeding officers are in touch with 
the work of cattle-breeding officers in other Provinces as well as with your 
^\orkH—I am afraid they are not There is no moans. Tliat is one reason 
why the Board of Agriculture pressed the establishment of the Central Cattle 
Bureau so that there would be a central way of their coming together 
and each finding out what the other was doing. Most of the cattle-breeding 
officers and directors of farms write to this office and keep in touch wdth 
this office for technical information regarding dairying matters more than 
cattle-breeding. 

A.75. it is no part of your function to correlate the work as between 
province and Province?—No, not to my knowledge. It will be part of the 
function of the Central Cattle Bureau when it is organised. 

A.76. What dairying and cattle improvement journals have you in 
India ?-~N one. 

A.77. Is there room for a journal of that sort?—T think there is. I 
liehove Dr. Cl luston has proposed the establishment of such a journal. 
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A.78. In tho meantime you have occasional articles in other .journals?— 
We have occasional articles in the Indian Aoruultural Journal, when we 
have time to write them. 

A.79. Sir James MacKcnna: I seo that in your memorandum you lay 
gieat emphasis on the retention of the Anand Creamery?—Yes. 

A.80. Do you not think it would be better to take the opportunity of 
starting a new model factory instead of retaining Anand?—No. The 
Military dairies took two years to get a suitable site in days when 
the (xoverument of India had control of the land there. Now the land and 
all that sort of thing is controlled by the Provincial Government. I think 
it would he impossible for us to get any site anything like as suitable as 
Aiiaiid for the establishment of an experimental and educational dairy 
factory. Anand is situated at the junction of four railway lines, right 
against the station; it has got a first class water-supply, and that is very 
valuable. It is very difficult to get a good water-supply for a creamery; 
a creamery requires a great deal of water. 

A,81. Tho future of this creamery is somewdiat in the balance?—Yes. 

A.82. Do you think that the maintenance of this creamery is a matter 
oi such imi)ortarice that the Royal Commission should make an interim 
rocoiiimendation apart from fheir final recommendations?—I would greatly 
appreciate it. 1 have suggtxsted that the Commission should send some one to 
see the district and sec its extraordinary jiossibilities from a dairying 
point ol view. Jt is the one real dairying district in India. 

A.83. I SCO from page 10 iks position is precarious?—I have been told so. 

A.84. You recommcTul that the Royal Commission should, if possible, 
depute a section if not the whole Commission to visit it?—It would be a 
very good thing. 1 think they would agree with rno when they see the 
place and conditions. 

A.85. Whai special lines of research and experiment have you been able 
to take up since you received this appointment, on the various farms 
you have?—We have taken up very little of experimental work. All that 
we have taken up with regard to cattle-breeding is the demonstration of 
dual purpose animals, like the Mariana, We have also carried on cross¬ 
breeding work licre with a view to demonstrating milk production. In 
regard to investigation into dairying problems, we have done some original 
work here in connwtion wdth the neutralisation of sour cream by lime, 
and the sterilisation of milk, one or tw^o minor points of that type; things 
that could he taken up here were done by the dairy staff with the assistance 
of Mr. Warth. Mr. Warth, who happens to have his laboratory there, has 
co-operated loyally with us. We have lieen able to do one or two little 
things like that, Imt generally speaking we have not yet tackled any of the 
major problems. 

A.86. What happened during the gap of three years between j’our 
afipointmeiit as Imperial Dairy Expert and the taking over of your farms .P— 
Nothing happened. We had no funds and no facilities to do anything. 
I used to write to Mr. Milligan almost every day for three years and then 
we got these three Military dairy farms. 

A.87. How did you keep yourself employed?—By giving advice and 
drawing up plans for people, things like that; we did what w^e could; I 
think the time was wasted. 

A.88. So that you really lost three years?—Yes. 

A.89. What do you think is the main cause of the inferiority of cattle 
in this country? Is it due to lack of means, or lack of care, on the part 
of owners?—T think it is lack of knowledge. The breeding classes are prob¬ 
ably the most ignorant and prejudiced people in the whole country. They 
had vast areas to roam over in the old days, and they are now revstricted, 
with the result that they have turned into jirofessional fodder thieves, 
I think you will agree with me that in Northern Gujarat they certainly are 
professional fodder thieves. We want to get cattle-breeding into the hands 
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of a better class of people. That is why I stress the point that the culti¬ 
vator must be the breeder. 

A.90. Dr. Ryder: Where were these vast areas of which you are speak¬ 
ing r*—There were vast areas in the Punjab; there are now vast areas in 
Bihar and Orissa, and North Arcot (Madras). 

A.91, Where are these areas in the Punjab?—The present canal areas 
were all given over to cattle-breeding. The Sutlej Canal has been brought 
into a district which was occupied by cattle-breeders. In Montgomery there 
was nothing but cattle-breeding; Lyallpur district was the same. 

A,92. My point is tliat at present these areas do not exist in the Punjab; 
the land is under the plough?—Certainly it is, but they were grazing areas 
belore the oanais \rere excavated. The canals have converted these areas 
into agricultural lands now. It is the canal which has driven the cattle- 
breeder into the corner. 

A.93. But those jungle cattle-breeders have taken to cultivation?—^They 
are gradually. Attempts are being made to get them to take up land and 
in some instances they have done so. Generally speaking, I believe the men 
who were brought in as cultivators w’ere not the jungly cattle-breeders. 

A.94. In Bihar you say there are vast areas?—There are vast areas in 
the hill tracts of Bihar now that are given over to cattle-breeding. Then 
in North Arcot there are thousands of acres of it, covered with cattle, the 
worst weeds you have over seen. There is no system whatever in the 
breeding. 

A.95. Sir James MacKenna: With reference to your answer to the Chair¬ 
man as to All-Jndia legislation on cattle diseases, apart from the necessity 
for increasing tiie veterinary staff to enforce such legislation, do you consider 
a considerable strengthening of the Veterinary Department is desirable in 
the interests of agriculture?—It is certainly. 

A,96. Do you think that it by the strengthening of your Veterinary 
Departments you can save the lives of 4,000 animals, that would be equi¬ 
valent to an enormous increase?—Yes, that is so; 1 believe it would be 
entirelj^ economic to increase the veterinary staff enormously. 

A 97. Arc there any points on w^hich you (‘onsider an early expres.sion 
of opinion ol the Commission, in connection with this new branch of agri¬ 
cultural res€»irch is ne^es'^ary in order to ])rcvejit the stopping of important 
work?—J think it is oi vital importance to the Central Department ot 
Agriculture that something should he done to modify the existing Devolution 
Rules. I believe that the lack of funds from which we are suffering and 
the restriction of our work is largely due to the fact that under the 
Devolution Rules there is no real place for a Central Department of Agri¬ 
culture. It is distinctly stated in thovse rules that Agriculture, including 
research, is a Transferred subject, and consequently the Government of 
India rightly feel that they cannot co-operate with the Provinces if it costs 
any money. 

A.98. Such co-operation is of course absolutely essential for the develop¬ 
ment of your work?—Yes, undoubtedly. This co-operative class of mine 
that I was so keen on has been stopped solely on account of that. They 
say, “Really it is exceeding our powers under the Devolution Rules.’* 

A.99. In these one or two matters, would an interim report or expression 
of opinion oi this Commission be of the very greatest help?—It would. 

A.100. Both to you and probably to the Government of India?—J think 
it would. 

A.101. And to Local Governments too, probably?—Yes. 

A. 102. There is no lack of will on the part of Local Governments. In 
point of fact the correspondence shows there is a desire on the part of Local 
Governments to have the advantage of this centralised instruction or assist¬ 
ance and the letter attached to your memorandum has probably been written 
with the authority of the refc-ponsible Minister?—I think so. 
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A. 103. So that it looks as if it were a point on which, if this Commission 
could give an expression of opinion, there would be unanimity of accept¬ 
ance?—Yes. 

A.104, Professor Gangulee: In reply to Sir James MacKenna you stated 
that you were appointed in 1920 and that for three years you had practically 
nothing to do?—I did not say that. I said that I did not have the legi¬ 
timate work that I should have had to do. I occupied my time as well as 
1 could. 

A. 105. And during that period vour expenditure was something like 
Rs. 98,000P—It was Rs. 26,m) in lok; Rs. 33,000 in 1922; and Rs. 39,000 
in 1923. That is, about Rs. 98,000. 

A.106. Now with regard to your educational system, I see that you have 
got something like a graduated system of dairy education. In the first place, 
you have got the post-graduate arrangement; then the Diploma arrangement 
and the short course arrangement. The Diploma course is for two years?— 
Yes. 

A. 107. Could you kindly give us an idea of the syllabus?—I have given 
every member a copy of the syllabus. 

A.108. In the short course you have 74 students?—We had, during the 
last two years. 

A.109. How are the .students utilising their knowledge?—Nearly all of 
these men were offieoTs in the various departments of agriculture, with the 
exoei)tion of a few students engaged in the dairy business. They were nearly 
all men sent to ns by the various agricultural departments throughout India, 
and they returned to their i>osts after they had finished. 

A.110. So that there is that degree of co-operation between yourselves and 
the Provinces ?—Yes. 

A.lll. 0»i page 0 you have answered the point about research work. You 
state here that little or nothing has been done to solve the many pressing 
problems affecting the dairying and cattle-breeding industry. Are you re¬ 
ferring to any fundiunentai research?—I have specified some of the lines of 
research that, I think, are Jiiost generally needed. I would class these as 
fundamental. 

A. 112. And you have not been able to undertake any of these researches?— 
No. 

A. 113. You lay a great deal of emphasis on the dairy industry. Are you of 
opinion that the dairy industry in India has a great future before it.^^—I am. 

A.114. You say, in reply to a letter from the Honorary Secretary of the 
All-India Cow Conference, that even the cattle-breeding and dairy industry in 
India have made groat strides since 1914. Can you tell us in what particular 
direction these great strides have been made?—Principally in the establish¬ 
ment of this ]jlace here and in the appointment of Cattle-Breeding Experts by 
almost all the Ooverniuents in India. There was nothing done before that. 
These two things 1 consider were the first real movement, and they are of great 
importance. 

A.115. Do you agree with mo that the dairy industrj^ depends to a great 
extent on the climate, the soil, the water and fodder-supply of certain regions? 
—All these are factors. 

A. 110. Have yon undertaken a survey showing wlmt may be called the 
potential dairy areas in India?—No. 

A.117. Do you not think it would he iivseful?—It would be, hut it is not 
tioarly so im}>ortant as the improvement of the cattle and the in\ estigation 
of the dairy problems. It is of no use my being able to say that this parti¬ 
cular place is fitted for the dairy industry until I can tell the people how to 
conduct it, 

A.118. Would it not he useful if you could define a dairy belt in India?— 
There is no dairy belt. 
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A.119. The dairy areas?—I do not think you can classify it. The wtole 
country must be dairying because the whole country must be cattle-breeding. 
You cannot work India without cattle; you cannot get a bullock without » 
cow and therefore the cattle problem arises all the time. 

A. 120. Do you not think that geographical limitations are a great handi¬ 
cap?—They are a factor, but they are not the primary factor. 

A.121. With regard to the dairy industry, you recognise that a scheme for 
milk-recording is fundamentally necessary?—^Yes, it is. 

A. 122. Have you adopted any such scheme?—^Yes, we have. Records on 
these farms have been kept carefully of every drop of milk produced since 
they were started. On this farm, and in fact all the Government farms, 
there is a record kept of every drop of milk since it was started. That applies 
to Pusa. 

A.123. Is there any recording of milk among the cultivators?—G^enerally 
speaking, none. 

A. 124. Dr. Hyder: Hav’^e you got any figures of the average cost of such m 
scheme of milk recording and testing?—No, I could not give you the cost of 
anything like that; our figures are too much intertwined. There is one man 
who does this work, and of course he does a great many other things as well. 

A. 125. Are you aware of the cost of such schemes in other parts of the 
world?—Well, generally speaking. 

A. 126. Is the cost high or low?—^Low. A groat part of the work is done 
by the staff that would in any case be there. The authenticating of the records 
is the thing that costs money. That is generally done by central bodies with 
Government assistance; in fact, it is done all over the world in this way. 
That, J think, should be one of the primary functions of this Cattle Bureau. 

A.127. Pr(ffcssor Oant/iilee : On page 8, you refer to these dairy products as 
being a village industry. You do not conceive of a time when the dairy 
industry could be run on a factory scale?—I do. 

A.128. Do you think it could be a village industry run on factory linos''^— 
Well, we could have a factory where we have collected milk. You can make 
cheese in Scotland, where you have got large enough holdings to }>rovide a 
sufficient supply, but you cannot make cheese in Ireland on the farm ; you 
have to have the factory system, and the same aj)plies to Holland and 
Denmark which have a village factory industry. In fact, 1 go further and 
sjiy that it cannot be economically worked upon any other basis. All that 
would b? necessary would be your plant and buildings. 

A. 129. On page 8 you .say, ‘‘The building up of pedigree herds in India 
must be a losing business for many years to come and therefore it can only 
be done by the State.’* What breeds in your opinion should form the founda¬ 
tions upon which dairy herds could be built?—The Scindi, the Thar Parkar, 
the Hariana, the Ongole of Southern India, the Amrit Mahal (I should get 
milk into the Amrit Mahal), the Dangi as it is called. These are probably 
the most pure and the breeds from which we are most likely to get good results 
at an early date. 

A.]30. Have you got any definite data to show that these breeds that you 
have just mentioned should be the foundations upon which dairy herds could 
be built.®—I have definite data of them all except the Amrit Mahal. 

A. 131. What was the basis of your selection of stock?—The basis of selee>- 
tion was the milking test plus form. Every animal I bought I milked for two 
days; in fact I have never bought a cow in this country without having her 
milked in my presence, and I weighed the milk myself. 

A.132. Mr. Calveri: Do you omit the Sahiwal breed?—^Yes, I omitted it 
advisedly. It is not a dual purpose animal; it is not good for draught in my 
opinion. 

A. 133. Would you include the Dhunni?—It will make a very good founda¬ 
tion, It has no milk, but in that respect it is like the Amrit Mahal. It is a 
very distinct breed, and it is a very good one. 
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A,134» Professor Oanoulee: So milking quality is the basis of your seloc-' 
tion P—^No, milking quality plus draught quality, or one can put. it the other 
way round. I say they hare got to go hand in hand. 

A, 135. There are two qualities certainly, milking and draughtP^—^Yes. 

A. 136. Tn milking quality, do you go by the percentage of butter fat?— 
Yes. 

A. 137. With r^ard to the distribution and control of pedigree bulls, do 
you think the registration and inspection of breeding’stock would be required^ 
for the improvement of the livestock of the country P—Registration and 
inspection of pedigree herds will certainly be required. 

A.138. The Ooverni»ieni of North Ireland have introduced a system of' 
compulsory registration ?—They have. 

A.139. Do you think the time has come for this country to adopt that 
measure?—No, not nearly eome. 

A.140. With regard to castration of unfit males on an organised scale, 
would you make it compulsory?—^That again is a veterinary question. It 
would bo u very good thing if jmu could do it, but it is no use making anything 
like that compulsory' until you have a fair chance of enforcing it. I do not 
think with the present statF and arrangements it could he enforced. 

A. 141. If you had the staff and the machinery, you would be in favour of 
it?—Yes, 

A.142. You think it is fundamentally necessary?—T think it would be a 
very good thing. 

A. 143. With regard to the service bull, have you any scheme by which this 
service f^uld be uuuh* popular?- -(live it for nothing, and have no other bulls. 

A.144. You would not utilise the Local Boards and District Boards for the 
purjiohc, to give it free?—Yes. that is what 1 mean; give it free, charge 
nothing, and have no other bulls. There is no doubt as to the popularity, of^ 
that. 

A.145. Yon will make it popular if you give it free?—Yes. 

A,146. Dr, Under: They arc unpopular if you give them free, are they^ 
not?—No; where they get them tor nothing tne bulls which have been dis- 
tnlmted by most (iovernmeniK are very po])ular. In fact, the tendency in 
most oasC'i is to give them far too much work. 

A.147. Professor Oamjulec: From your experience of the co-operative 
organisations in Europe, do you flunk co-operative organisations could be* 
utilised as a suitable ageuev tor tlie improvement of livest<x)k in the country P 
—T do. 

A,148. The conditions affecting the dairy and cattle*breeding industry in* 
this country are widely different from those of Europe, are they not?—They 
are, 

A.149. Do you think we could possibly utilise the co-operative organisations* 
in the same way in this country?—1 should certainly think so. T see no* 
reason w^hy wc should not; human nature is the same throughout; that is the 
basis of it all. 

A.150. Mr. (^nlvert: 1 am not yet clear in my own mind on this question 
of the deteric ration of cattle. You say that tlie quality of the cattle of India’ 
gets worse from year to j^ear? Do you put that forward as a scientific state-* 
ment or just a popular opinion ?—It must be a matter of opinion. 

A.151. T was thinking of the Sind Sagar Donb, where conditions are exactly 
the same as they were hundreds of years ago, iind where the people still live* 
by grazing?--Yes. 

A.152. The class of cattle there is very poor?—^Yes. There may be areas^ 
where the cattle have not deteriorated, hut taking the country generally, they 
have. I have been travelling in this country for 21 years, and I travel about 
16,000 miles a year. Since T came to this country, I certainly think, tho* 
quality of the cuttle has deteriorated. Except in parts of the Punjab, whero 
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you have really made an impress!on,with your Hissar bull^ you can see in all 
the villages they are getting worse. 1 have bought cattle in the Punjab since 
1906 up to a year or two ago, and every year, believe me, the cattle at the 
Amritsar fair are getting worse and worse. Mr. Keventer told me in Poona 
last week that he does not go near the Punjab now. His buyer used to visit 
the Amritsar fair regularly in October for many years, and every year he now 
goes to another part. Mr. Keventer says exactly the same thing, that the 
quality of the animal he can got to-day is nothing like so good as the quality 
of those he got 25 years ago. I have spoken to Forest Officers and people in 
various parts of the country, and particularly the Forest Officer in Dharwar 
who has been there many years. The zamindar of Kangundi, who is one of 
the largest cattle-breeders in North Areot, is also of the same opinion. All 
of them support my statement. 

A. 153. May not that deterioration of the cattle at the Amritsar fair be due 
to the fact that the people are now so prosperous that they can afford to keep 
their best cattle P— That may be a factor. The fair that is held 14 miles south 
of Rohtak I have attended twice with an interval of 16 years, and I am 
satisfied that there also there was a great deterioration. I bought a number 
of cattle on both occasions. 

A.154. Is that Jahazgarh?—Yes, it is one of the biggest cattle fairs in 
India. 

A.155. You say the people of India will not put the female of the ox to the 
plough P—Yes. 

A.166. Is that general throughout India?—Absolutely. 

A.157. It is not universal but it is general?—It is nearly universal. 

A. 158. Plough cattle are exempt from attachment for debt. Have you 
heard of cows being utilised for the plough to secure that exemption?—No. 

A. 159. I gather you think that at present there is no hope that private 
enterprise will build up pedigree herds?—No. 

A.160. Are you in a position to amplify your explanation of the objections 
raised to the continuation of your courses here at Bangalore for co-operative 
students?—No, I have never been told the reasons. All that I know is the 
letter which yon have. 

A,161. When yon speak of dairying, are you thinking of the keeping of 
<jattle in order to sell their products, or for home consumption P—For both. 

A.162. But they are two very different problems, are they not?—There are 
many variations of the dairying industry. The production and handling of 
milk is dairying. What you do with it afterwards is of course only one of the 
many details of the business. 

A.163. I am thinking of the difficulty in the way of bringing into being 
anything approaching efficient dairying in India. Yoxx mentioned in your 
note the religious objections to getting rid of inferior cattle. Does not that 
objection also make it difficult to put into the herds better and better cows as 
they reach maturity?—No. 

A.164. If you put a better cow in, it must displace the inferior animal?— 
Yes. 

A. 165. But if you cannot get rid of the inferior cow, yon are in a diffi¬ 
culty?—You can in course of time. The inferior cow has got to die. What 
you have to do is to look to the future and see that everything that is coming 
on is better. There is no other way. There is no objection to doing it in 
that manner; it has got to be gradual. 

A.166. That difficulty of the elimination of the poorer animal is a very big 
obstacle in the way of introducing better blood, is it not?—It is, if you want 
immediate results, but it is not in the long run. We are not in a position to 
give immediate results anyhow, generally speaking. 

A.167. Have you any experience at all of milk recording by private bodies 
in India?—^Very little. Mr. Keventer does a little of it, and also one or two 
private owners. One or two people do it, but it is very little. 
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A. 168. Do you think it is within the capacity of the ordinary cultivating, 
class?—^With a little organisation, it is. 

A.169. You have not seen the milk-recording societies started by your 
students in the Punjab ?—I went round with Mr. Strickland for two or three 
days. He talked with the people, and he seemed to think that it was quite a 
practicable proposal. 

A.170. It is promising?—^Yes. 

A. 171. Dr. Hyder: Does Mr. Keventer keep buffaloes or cows?—^He keeps 
both. He keeps cows entirely at Simla, and ho has a number of buffaloes at 
Aligarh. He buys all the milk for butter-making. He produces butter, but 
ho buys the milk for that. 

A.172. Mr, Calvert: With regard to this question of the drain of good 
milking cows to cities, do you think that is a considerable drain ?—It is; ifc is 
a considerable drain, because of the fact that the number of real good milking 
cows in the country is so small. They only buy the best in the cities. 

A. 173. Do they take the best?—^They do, undoubtedly. 

A.174. Then they are lost for breeding purposes?—They do not breed any 
more. 

A. 175. T gather that by dual puri^oses you mean a fair milker and a fair 
draught animal?—That is so, 

A.17l>, Of what standard as a milker are you thinking?—I should aim at 
a standard to commence with of 8,000 lbs. per year tor a milker. 

A.177. What about the draught animal?—It must be a suitable plough 
bullock for the district. I cannot define it more clearly than that. 

A.178. In your note you say there is a great deal of inefficiency of culti¬ 
vation owing to the inefficiency of the bullock?—Yes. 

A. 179. Does that apply to places like the Punjab?—To parts of the Punjab 
it does, and to parts it does not. Round our place at Karnal the people tell 
me that the bullocks cannot puli the improved plough which we want them to 
use. Our bullocks can pull the improved plough without the slightest trouble. 
It ap]diob eq\ially to the Punjab. 

A. 180. Then you think you can get the milk into the Hariana, but cannot 
get the draught into the Sahiwal?—It is not necessary, because in the Hariana 
breed you have probably got a more suitable and more likely animal to work 
with. Tho Hariana, which we have, are milking wonderfully. Cows that have 
never been recorded before are now giving up to 3,000 or 4,000 lbs. The 
Hariana is a really good dual purpose animal. 

A.]81. The Hariana was going too much for draught?—Up to a year 
or two ago they paid no attention to milk. 

A. 182. They were breeding for the Artillery?—They were breeding for the 
urgent demand and they had not tho staff. I believe they are getting the 
staff now. 

A. 183. They had to breed for the bullock batteries?—They did. They bred 
for the Army many years. 

A. 184. Do you think that there is much advantage to be gained from select¬ 
ing suitable young stock from villages and sending them to a Government 
farm to be looked after in the early years P—No, I do not think it is of much 
use, I think it would be far better to confine one^s efforts to selecting and 
then breeding carefully to produce pedigree. 

A.185, You have got a farm at Hissar which is the biggest in India, but 
the number of bulls which it can turn out every year is strictly limited?— 
Yes, but it is to be very rapidly increased. 

A.186. Have you tried selecting young animals from the villages and 
taking them to the farm to be well looked after?—It is not nearly so 
good as what they are doing at Hissar with their own cattle. They have 
generations of pedigree and the animals produced will he sure to be what is 
wanted. I have done a great deal of it myself. 
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A.187. Sir Henry Lawrence: What are the figures of bulls turned out at 
'Hissar?—I do not know. 

Mr. Calvert: They have been turning out 300 a year, but now they are 
increasing that. They hope to double it shortly. 

A.ISS. Sir Henry Lawrence: For your ultimate ideal of cattle in India, 
you would have only pedigree bulls from Government farms or from known 
stock ?—^Yes. 

A.189. Gradually eliminating the whole of the scrub bulls we have got?— 
There is no other way to got the result. 

A.190. Mr. Kamat: You have told the Commission that in Great Britain 
private enterprise was able to raise pedigree herds, and ^’’et you say that in 
India it is an impossibility?—^Yes. 

A. 191. You have also stated on page 8 of your memorandum that cattle- 
breeding farms in India cannot bo expected to pay their way for many years 
to come?—Yes. 

A.192. You stand by that?—I do. 

A. 193. I want to know how you reconcile that wdth your statement on 
page 9 wdth reference to the cultivator that “ if he uses the right breeds and 
practises the correct methods, cattle-rearing and the growing and conserving 
of fodder crops for this purpose as a regular part of his agricultural opera¬ 
tions will be profitable,” Apparently it is not profitable for Government with 
all their resources and it is not profitable for the big landholder. How can it 
be made profitable to the small cultivator?—If you read on to the next para¬ 
graph you will see that 1 distinctly say that this cannot be done by the culti¬ 
vate" until we give him i)edigroe bulls. It is the evolution of the pedigree 
that is going to cost the money. That is what is not profitable, 

A.194. The bigger landowner can get the predigree bull?—No, 1 have said 
'he cannot; it must be done by the State. 

A.195. The State can get the pedigree bulls?—Yes, if it pays the money, 
^but it must be unprofitable commercially. 

A.196. And yet you say that Government cattle farms cannot pay their 
^wayP—Certainly not, as long as they are making the pedigree. 

A.197. So that that is not the chief factor?—Yes, it is the one and only 
jfactor. 

A. 198. But I understand you to say it is not profitable for the State or 
ffor the big landowner, and yet it is likely to be profitable for the cultivator?— 
It will be profitable for the cultivator when we give him the pedigree. It is 
•the manufacture of the pedigree that will be unprofitable. 

A.199. Can you give me a rough idea how long it takes for the cultivator 
to sell his young stock, and what would be the cost of maintenance of his 
animal, even if you gave him the pedigree bull. Will it take three years 
or four years?—It all depends. In some parts of the country they sell their 
young stock when they are weaned. In others they rear them. In some 
parts they brccak them in as bullocks and sell them. 

A.200. Till then he has to maintain his cow?—Yes, and its calf. 

A.201. It is not an economic proposition; he loses every month?—Not 
necessarily. If he has the proper cla.ss of animal bred from a pedigree bull 
‘he will not lose; it will be a profitable business. 

A.202. From the commencement P—Prom the commencement of the time 
that ho gets a proper type of pedigree bull. 

A.203. From the very commencement you say it will be profitable for him; 
jthat is to say, the milk yield has a value which covers his expenses?—^That, 
of course, depends on the class of oow he is using. 

A,204. Given a pedigree and the dass of cow, the yield of milk covers his 
.daily or monthly expenses. Is that so?—Well that ought to be our aim. 
At the present time it does not. 
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A.205. I am asking you, ‘could you make that so*?—I can* 

A.206* If it can be made a self-supporting business given these two things, 
I wond€>r why Government cattle farms could not also be made self-support¬ 
ing'’'—They would, when they have got a pedigree. Tt is the elimination of 
the unlit, in order to establish a pedigree, that is going to cost the monev. 
What are you going to do with the rejected You start with animals tJiat 
are selected. You know nothing about them from the breeding point of view. 
You will |)robably get five out of seven that an* worth keeping. What is 
to he done with tlu* other two? Who is to bear the lf)ss of those that ai*e Oi 
no use? It IS the building up of the pedigree that is going to he the t'Xpensive 
thing, and the aim is to produce a pedigree which will make it more profitable 
for the (ultivator. 

A.207. Mr. ('ain't t: Have you seen the progress of the cow-hreediiig 
colonisation scheme in Montgomery*''—T have lieen there. 

A.208. Ts it hopeful?—"It is hopeful. 

A.209. That is where a grant of land is given to the cultivator on condition 
that he maintains an approved type of cow?- 1 saw all the cows in the colony 
with Mr. Strickland, and T think it is a very good thing. 

A.210. Mr. Kamal: You told us that in this (‘oiupetition of the buffalo 
against the cow, it is possible that the cow will eventually eliminate the 
buffalo. Is that right?—Yes. 

A.211. How long will it take to evolve a type of row which will give such 
milk us wnll enable her to displaee the buffalo?—That depends entirely ou 
the amount of funds and the staff which are allotted for the purpose. 

A.212. (liven the funds and the staff, how long will it take you to evolve 
a pedigree breed**" Will it take three generations or Jour generations?—1 
should Think there would he a very marked improvement in 25 years. 

.\.215. Till then the cow* cannot hold her position?—She will gradually 
make her way She is hero now, and she should he getting better every 
year. 

A.214. You think that the cow can eliminate the buffalo?—I believe it 
can, and 1 believe it must, 

A.215, Do you think it will take 25 years?—I say it will take longer than 
25 years j hut there will he a marked imiirovement in 25 years, provided th« 
staff and the funds allotted are adequate. 

A.216. You say that the policy of the Military dairy farms was detrimental 
to the general interest of cattle-breeding, as it was based purely on the eco¬ 
nomic principle of getting the highest yield of milk. If this cross-breeding 
system is inevitable in the case of the Military dairy farms, purely from 
an economic point of view, will it not also he inevitable for the private culti¬ 
vator who wants to go in for the dairying hiisinass?—I did not say that th# 
policy of the Military dairy farms was detrimental to the general cattle- 
breeding of the country. In my opinion it has had no effect whatever on it 
and it has nothing to do with it. It has not affected it, nor is it likely to 
affect it in any way. 

A.217. You do not agree with Mr. Brueii on tluit point?—T disagree with 
him most emphatically. 

A.218. The prejudice against ca.stration exists only in certain parts of 
the country. In other parts castration in an apjiroved form is carried on? — 
Yes, by the Italian method. 

A.219. You say the dairying business has a future in India. May T know 
then why the fate of the Anand Creamery is hanging in the balance? Is it 
not the fact that Government are trying to close it down because it is not & 
commercial proposition?—That is so, 

A.220. Why is it not a commercial proposition for the Government?— 
Because it has been established in order to carry on investigation and to 
teach students. We have the full comidenient of students just now. There 
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are no dairying educational institutions in the world that I know of that pay 
their way commercially. 

A,221. You say in your memorandum that something could be done with 
butter-milk as a bye-product of milk?—A bye-product of ghi. 

A.222. Have you published any bulletin as to what could be done with itP— 
i have not. 

A.223. Government have not yet taken any stei>s to publish the results of 
your research?—I cannot tell you what can be done because I have not made 
any experiments. 

A.224. You feel something could be done, but you are not in a position at 
the present moment to say what could be done?—I am certain it can be done. 

A.225. It is a matter of research?—It is a matter of investigation. Condi¬ 
tions with regard to buffalo milk are so different from the conditions with 
cows' milk in every respect. 

A.226. For the present do you know anything more than the layman 
knows ?—No. 

A.227. Mr. CuJvert: Can dairying education of the Bangalore standard be 
given in any of the provincial agricultural colleges?—Not at present. 

A.228. In none of them?—None of them. 

A.229. So that if your education in dairying at Bangalore is closed down, 
there is nothing at present to replace it?—There is nothing. 

A.230. Mr. Kamat: Do you think the manufacture of condensed milk in 
this country is a possibility in the near future?—Yes; we made a trial last 
week; we have the samples hero. 

A.231. You think it could )>e done on a commercial scale in various parts 
of India?—I have been asked by two of the largest provision firms in India, 
one of them two years ago and one quit^ lately, to tell them definitely whether 
they would be safe in investing money in India in a condensed milk plant as 
they are large importers and they think they can produce it much cheaper in 
the country. In view of this enquiry we have purchased a plant, but we 
hare never had any funds to work it. We have had just funds enough to 
pay for the plant. 

A.232. No experiments even on a laboratory scale have been done?—No. 

A.233. Sir Henry Lawrence: As regards the last question, what funds are 
there at your disposal for your experiments?—We have had none allocated so 
far specially for experiments. The budget for the working ot the dairy has 
been utilised to do what little we have done. 

A.234. How much does it represent?—I shall have to get the figures. Will 
you permit me to give them to you later? The net sum of course i?* much 
smaller than tiie budget as we return most of the money we get at these farms^ 
but I will give you the gross and net figures later. 

A.235. Can yon give me any estimate of the total expenditure you would 
like to make.^—The revenue expenditure at the Bangalore, Wellington and 
Karnal Farms for the year ending March 1926 was 3,15,182 rupees and for 
the same period the receipts from these farms were 3,13,655 rupees. A 
detailed note of expenditure and receipts has been handed over to each 
Member. 

A.236. The Chairman: The actual net expenditure is not shown?—No. 
The revenue expenditure generally is less than the receipts. I will send the 
figures to you in a statement. (Appendix II, page 47). 

A.237. Sir Henry Lawrence: All told, the Government of India are not 
spending out of pocket much more than a lakh of rupees a year?—^They are 
not spending anything like that, on revenue expenditure. 

A.238. What do you consider the interests of the country in dairying and 
improvement of cattle are worth?—^You could economically spend a crore with 
really good results. The Irish Free State this year are building a new dairy 
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school at a cost of £49,000 and are allotting £6,000 a year to keep it up, and 
they have only 3i million people. 

A.239. So that if the Government of India and the Provincial Governments 
were to spend some crores of ruj)ees, it would not be money thrown awayP— 
It certainly would not; we have got 170 million cattle in the country. 

A.240. Dr. Hyder: Do you think one research institute would be able to 
cope with such a vast niyiiber of cattle?—No, I do not. 

A.241. Sir Henry Lawrenre: Would j’ou like to increase the number of 
institutes throughout India to half a dozen or so?—^Half a dozen w'ould cer¬ 
tainly not be an unreasonable figure, 

A.242. Do you know anything of the progress of building up some half- 
bred herds in Brazil and Texas, for which Indian bulls were imported?—The 
best kjiown is Mr. Borden’s herd in Texas. He had Gir bulls and the cattle 
hi? now has are one-eighth Gir. They show distinctive traces of the Gir head 
and twisted ear in every case. They are superior to the pure European breeds 
in this respect that they could go further to water and come back without 
losing flesh. They are bred for beef entirely, 

A.243. When w’as that experiment made.^—It began I think about 20 
years ago. I sent Mr. B.orden his first bull in 1904. He has an eighth part 
left in a great many of them, but he cannot get in any more bulls. He tried 
very hard, but the United States Government absolutely refused to allow 
him. He said the Gir put on beef better than any. 

A 244. Why w’ere they not sent?—The United States Government would 
not allow’ them to go in. 

A.245. A similar success has been achieved in Brazil?—In Brazil they were 
largely got for breeding purposes, the pure Nellore. There are two very fine 
herds in Brazil. We published in the Agricultural Journal two photographs 
we had procured for the purpose. There are some 1,800 head of pure Nellore 
in Brazil; that is in the herd of one man; it is a private %’’enture. He sells 
hulls for very high prices. They use Nellore, I believe, mostly in the coffee 
districts and the planters use the cows for milk. 

A.246. I am not quite clear about your views on the question of importing 
bulls and their effect in this country. You say that the second and third 
cross, 3/4 and 7/8, are not suitable?—No, 

A.247, But the experience in Brazil and Texas is to give a cross in the first 
generation and then continue with other cross-breds I think?—No, Mr. Borden 
continued with pure-brod bulls. He used pure Shorthorn and pure Hereford. 
Mr. Borden is far too clever a man to breed with cross-bred bulls. He uses 
nothing but the best. 

A.24S But then he does not keep on with the Gir bull?—^He cannot; he 
would like to do it very much, but they will not allow him to bring them in. 
The last lot that arrived for him there w’ere, I believe, slaughtered at 
Washington. 

A.249. Then there is no lesson to be drawm from these Brazil and Texas 
experiments that is of any value to this country?—No. In Brazil, as far as 
I know, they have kept the Indian breeds pure. In fact the finest Nellore 
cattle in the world are undoubtedly found in Cuba and Brazil to-day. 

A.260. The losses from rinderpest are very severe in this country?— 
They are. 

A.251. To what exveut can it be rightly said that the local cattle are 
immune from rinderpest?—Some are more immune than others, but all of 
them, except the hill cattle, have a very high degree of natural immunity. 

A.252. But how do you reconcile that with the loss from rinderpest.?_1* 

they did not have that degree of natural immunity, the loss would be 90 per 
cent. Probably it is not more than 25 per cent. In the Military dairies 
before the days of simultaneous inoculation we never lost more than 30 pi^ 
cent. In one lot of Aden cows we lost the whole lot; they died like 
they had no natural immunity. • 
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A.253. You luentioned in answer to the Chairman that you regard heredity 
as one of the important factors in the improvement of cattle?—^Yes. 

A.254. Ts it not the primary factor?—Tt is. 

A.255. T thought you regarded it as one of the minor factors?—Pedigree 
means that you have the force of heredity. 

A.256. The ('hainnm}: The witness’s point was that heredity is an im¬ 
portant factor in resistance to disease?—^Yes, it is. That, as proved with the 
half-breds, is a Mendelian factor. Some of them carry a high degree of im¬ 
munity to rinderpest, and some of them have no immunity at all. 

A.257. Sir Henry Lawrence: Amongst the good breeds that can be im¬ 
proved for milk you mentioned the Deccani. I was not quite sure what breed 
you had in mind. Were you referring to the Krishna Valley cattle?—No. 
Krishna Valley cattle are the Nellore cattle. T was referring to the Dangi 
cattle. They are black and white. They breed ivonderfully pure. You get 
them all round Belgaum. 

A.258. What do you mean by Deccani?—They are generally called in that 
district Deccani cattle. They call it Dangi. 

A.259. Then, you said that Mr. Keventer was sending milk from Aligarh 
to Delhi. What distance is it?—It is about 100 miles. 

A.260. What do you regard as the best system for the production of milk 
for Bombay?—Production in the fields in a rural area where you can get all 
the fodder you need, pasteurisation, and railing it into Bombay. 1 regard 
that as the system for all Indian cities. 

A.261. Do you know of any particular difficulty iji the w^ay of having 
successful dairies established outside Bombay?—None, except the one great 
difficulty w^hich strikes at the root of this question of urban milk-supply, the 
want of protection again.st impure produce. That is the principal difficulty. 

A.262. Mr. Calvert: Bad milk drives out good milk?—It is mot so 
mtwh that, but the respectable business man will not invest his money in the 
dairy industry if he has to compete against every kind of white liquid sold as 
milk. It is unfair competition and the risk is too great for the capitalist to 
undertake. 

A.263. Sir Henry Lawrence: What you draw attention to is the necessity 
of improving the protection of the purchaser of milk in the cities?—^Yes, and 
of the vendor. The protection of the vendor from the point of view of 
the dairy trade is really the important thing. The honest vendor now has 
no chance. 

A.264. There are regulations, hut they are not enforced?—Yes, standards 
have been fixed and everything else. 

A.265, Professoi Gangulee: Are they nut being enforced in Calcutta now? 
—Not very well. The Municipality have given half n lakh of rupees to a 
co-operative society, and that society is going ahead very well because' they 
are selling pure milk, hut they complain bitterly of the competition they 
have to meet. 

A.266. Mr. Keventer sells milk in Calcutta and he has good milk?—The 
quantity of milk he sells is very small. He does not come to the commercial 
scale. He has the gilt-edged trade which you can get in any community at 
a very high price. 

A.267. Sir Ganga Ham: Have you published any pamphlet or book con¬ 
taining the names of the fodders you have experimented on?—T have not 
experimented on any fodders. 

A.268. You say you have experimented on different kinds of fodder?—^No, 
that is Mr. Warth. 

A.269. Do the Military Department generally make butter from buffalo 
milk?—^Tbey always make it from buffalo milk. 

A.270. What is the difference between buffalo milk and cow’s milk?—The 
proportion of fat in the milk of the class of ews that the Military dair>^ farms 
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use tnay be taken uk 4*25 per cent on an average; the percentage of fat in 
the milk of the buffalo is usually 7*76. 

A.271. Ts there any physical or scientific objection to the male buffalo 
being used for draught purposes?—The general experience is, he will not 
work in the heat which is the time when you want him to work. I have 
tried him myself in farms under my charge. 

A.272. Is he used for drawing carts?—He is a bit slow, but the worst 
objection is that he lies down when it gets a little hot. 

A.273. As far as you know there is no religious objection?—None what¬ 
ever. 

A.274. 7)r. Hyd(*r: You stated that the buffalo will not work in the heat. 
Do you know the hours of ploughing in different parts of the country ? Do 
they not begin ploughing at 5 in the morning and finish up by 10 a.m. and 
plough again in the afternoon after the heat has subsided? Tf that is so, the 
question of employing the male buffalo in the heat does not arise?—^Tbe 
buffalo is too slow, and the chief thing for the cultivator is speed. He gets 
the rain, and he has to get on with his cultivation or it is too late. 

A.275. Ts that so in the Mysore State?—Yes. He ploughs all day round 
about here in the season. 

A.276. Sir Tkonws Middirfon: Can yon give us any idea of the number 
of pedigree bulls now being prcKluced by the different farms in India?—I 
cannot say. 

A.277. Approximately is it 500 or 5,000?—I cannot say. 

A.278. Can you toll us how these bulls are tested? I understand they 
have short pedigree?—Yes. 

A.279. How' are they testcKl? Ai’e they tested at all before being sent 
out?—The lest applied is of course the general size, utility and powder of 
movement. 

A.280. Ts the cjuality of their progeny followed up by inspecting officers?— 
Jn some instances it is, but generally it is not. 

A.281. Can you give me any idea at all as to the numlier of misfits among 
these bulls that are semt out?- -Amongst the bulls sent out from the Punjab 
farm, which is the biggest, I do not think there are many. They are very 
careful about sending them out; there is nothing sent out that is not good; 
they are not sent out until they are mature. Outside the Punjab compara¬ 
tively few pedigree bulls have been sent out so far. 

.\.282. Your scheme is to supply Government pedigree bulls for all the 
cows of India?—Y ojs, eventually. 

A.283. How many pedigree bulls would you want?—A million. You have 
got 44 million adult t»ows, and at the rate of 1 hull for every 50 cows, you 
need a million bulls. 

A.284. I do not know whether you have eoiisidered any time table for your 
serheme or whether you have c'ontemplated a process of 20 or 30 years’ develop¬ 
ment?—It is hardly in the nature of a scheme yet so far as I am concerned. 
I have only put down the ideal that has to be attained. We have not had the 
temerity to go into a scheme as yet. 

A.285. Would you agree with me that to reAch that ideal it would take 
many years—It certainly would. 

A.286. Would it be measured by years or c^enturies?—By years. It has a 
cuuiulative effect, you see. Every bull you get out is good for 50 cows per 
year. I am thinking of what has been done in Ireland since they started the 
premium bull system. I’hey have revolutionised the cattle in the south of 
Ireland in 20 years. 

A.287. 1 can remember what the cattle of Ireland were 40 years ago and 
1 know them now, and I rec'Ognise that they have revolutionised the cattle 
there. But the Irish had a stock to draw upon which had l>een bred for 
160 years?—-Yes. They drew upon England. They had a pedigree to draw 
upon, but w^e have not got that. 
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A.288. 1 have been thinking of the improvement in Ireland and 1 have 
been asking myself how long it would take to have a similar change accom- 
plished in India with no pedigree stock to draw upon?—I have never thought 
of the point. However Jong it is going to be, it has got to be done. 

A.289. I think yon will have to reckon in centuries and not in years?—I 
nope not. 

A.290. \ou take rather a pessimistic view of private enterprise. You 
think it is hopeless to expect private enterprise to do anything?—So far it 
Has been so in India. 

A.291. Because it is unprofitable?—Yes, you see the rejection question is so 
difficult. Everybody I have talked to about it has asked me, What are 
we going to do with the unfit?*’ 

A.292. Was it hope of profit that encouraged private enterprise in 
England ?—Yes. 

A.293. How many landowners in England made profits out of cattle-breed¬ 
ing?—It was the tenant farmer who developed cattle-breeding in England. 

A.294. He bought the cattle?—Yes. 

A.295. But who bred tbcun?—He bred them himself. Most of the great 
breeders that I have known were tenant farmers. There was Mr. William 
Diithie of Collynie. Where would you find a more public-.spiritcd man, and 
look at the A’ast fortune he left as the result of this work. 

A.296. But if you will look through the history of pedigree breeding in 
England and in Scotland I think you will find that landowners and private 
enterprise were at work for a very long time before the tenant farmer began 
to take up pedigree breeding^—The landowner was at work, but would you 
not admit it was a ])rolitable thing for him? He was a public-spirited man 
no doubt, he wanted to make his tenants more successful; he felt that this 
was too big a job for them in the beginning and so he took it up; but in the 
end it was profitable lor him. It was certainly profitable for his tenants, and 
that meant he would get his share in the end. 

A.297. If you apply ordinary profit and loss methods to the account of 
landowners you would seldom show a profit on pedigree breeding?—I am not 
acquainted with that aspect of it. 

A.298. It was private enterprise that made the stock of Great Britain?— 
But is not private enterprise in all countries actuated by a desire for profit ? 

A.299. The Chairman ; Or public spirit?—The enterprises of most of 
the business men I have met aimed at making money in the end. 

A.300. Sir Thomas Middleton: It was from that point of view, that I 
thought perhaps you were taking a narrow view of the possibilities of private 
enterprise among the landowners of India?—Probably I am not suffi¬ 
ciently acquainted with the subject, but that was my opinion. The men whom 
I have personally known, most of whom have been in Scotland, were tenant 
farmers who were interested in cattle-breeding and tliey made money on it, 

A.301. Some of them do. I could mention some who do and some who do 
not?—^I think I am correct, I think they did make a profit. 

A.302. To go to the other end of the scale of breeders, I think you are a 
little too hard upon the Bahari of Gujarat. You put down the lack of im¬ 
provement in Indian cattle mainly to the ignorance of the cattle-breeder and 
you mentioned in an answer in that connection that the Bahari was now a 
fodder thief. I find, however, that you have a good impression of their know- 
ledge of stock. Do they not care for their stock?—They probably care for the 
stock, but they cannot get sufficient fodder. 

A.303. Is that not an excuse for them becoming fodder thieves?—But it 
doee not contribute to the improvement of the cattle. 

A.304. It keeps the cattle alive?—It would be better if they were dead, if 
they cannot be properly fed. ’ 

A.306. That brings me to the next point, the question of fodder. 1 think 
on page 12 you sum up the position in a way with which I agree. You say 
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thifl question will only be solred when it ca.n be made profitable for the ouiii' 
vator to rear cattle P—^That is what we have got to aim at. We are trying to 
make it prcdtable. 

A.d06. What amount of produce would you require, in your opinion, to 
make the rearing of a cow profitable F—^Two thousand five hundred pounds of 
milk a year per cow, 

A.307. You will agree that the actual yield would vary very widely in 
different parts of India. 2,000 lbs. might profitable in one part of India, 
while 3,000 lbs, iirould be required in another part?—^The conditions would 
affect it of course. 

A.30B. What is the root condition?—^The root condition is the quality of 
the animal, its capacity for producing milk. It is the degree of efficiency of 
the milk-producing machine, namely, the cow. 

A.309. In connection with your point that the cultivator must go in for 
growing food, w'ould the cost of production of his fodder be an important 
factor?—I have always contended that the shoe is rather on the other foot. 
He will not grow fodder, because the animal to which he has to feed it does 
not produce anything in return. That is what I have seen in this country 
at the shows where I have judged. You will always find in big areas like 
Central India, the bullocks that produce a return for their food are fat as 
butter, hut the cows are not fit to be looked at. The cultivators say, “ What, 
does the cow give us in return?” 

A.310. That is just the question I was going to ask you. Supposing a 
cultivator puts you that question in some particular tract, you would be able 
to say to him, “ Well, a cow that yields you 2,000 lbs. brings you nothing* 
but a cow yielding 2,5<X) lbs. yields a profit ”?—^Yes, there would be somethinfr 
in that. 

A.311. Su Odinja Bum: What about the manure?—They say they keep 
them for niamiro. 

A.312. There ought to be some credit gi\eu for the manure he gets?—You 
do not mean to say that the manure that the animal gives is sufficient return 
for his food? 

A.313. No, but when you say that it gives no return you have to take that 
into consideration'^—It is of value. 

A.311. Sh Thomas After that limit is reached, we will call it 

2,500 lbs., the profit increases very rapidly?—The ratio goes up very rapidly. 

A.315. Have you in any case isMied information or bulletins showing how 
the rate of profit rise* witli the increase in the yield of milk?—I have not. 

A.310, Has that been done in India to any extent?—I have not seen it. 

A.317, The attention of the cultivator has not been drawn to what one 
may f?all the marginal limit in milk production and the rapid increase of 
profit alter that margin has been passed?—I think not. 

A.318. Now', we have been talking a great deal about the bull, but have 
said very little about the Indian cow so far, except to condemn her milk-yield¬ 
ing qualities. Is it not your experience that even among the Indian cows 
there is a very large individual variation?—Yes. 

A.319. If you went into a district, such as any of those you have named,, 
where there are good cattle, and were to select 100 cows, what percentage of 
those which you bought by inspection would you expect to turn out really 
profitable cows?—I have never bought any cows for these farms that werV 
not profitable. All of them have been profitable. 

A. 320. That is pretty go^ testimony to the average quality?—Yes, but 
you could get very few, and in some districts you could not get any that were 
really worth buying from that point of view. 

A.321, You mentioned in reply to Sir Henry Lawrence the Gir cattle. 
What sort of percentage would you expect with that breed?—You would 
probably get about 20 per cent of them pretty good, but there are a very 
small number of them left, and what is left are fairly good. 
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A.322. It happens that 20 per cent, is the percentage I got when 1 
secured a herd of the Oir breed many years ago?—Yes, but you can hardiy 
get them at all; it would take you three weeks to pick up a dozen. 

AJ12.‘h If you were buying in Rind or iti any other district where the cows 
are good, what sort of percentage would you expect get?—I could pick up 
in Sind as many as 1 want, all good. I bought 3,680 for the Military dairies 
in Sind in 2.^ years during the war and practically every one of them was 
good. 

A.324. Can vou give us some Idea oi the variation of yield?—‘2,600 lbs. to 
r>,(KKl lbs. 

.\.326. One would call a cow yielding 2,6(K1 Ihs. a good (OW'?—^Yes, but 
Sind IS an exception ; you can still get plenty ot good cow's in Sind, but there 
is iio other ])lace that I know of in India W'here you can do that, 

.A.326. Sir Hrnry lAunenve: Any Karachi breeds?—Of the 3,680, there 
were about 250 ol the Thar Pnrkar breed, and all the others w’ere rod Sindhi 
or Karachi breed. 

A. 327. Sir Thotmts Middletun: In most districts in India, one could still 
find n small percentage; the quality remains in the individual cows in most 
districts; docs it not?- No, not in many districts. In North Arcot 1 was 
judging at a show’ last year; there wa.> not an animal in the show' that w^e 
would have bought. 

A.328. Not an animal giving more than 1,500 lbs. ?~'-There was no animal 
giving 1,000 lbs. 

A.329. On page 7 you set out the probUuns that you would like to take 
up?—Yes. 

A.330. These arc noi atraiiged in any ordci oi merit, are thcy?“'Nol- 
particularly; I think m.^scll that No. 1 is certainly the most irnjiortanl. 

A.331. There is an enormous demand lor ghi in the country?—Yes, and 
an e.xtraordinary amount ot adulteration takes pla(*e in connection with ghi, 

A.332. The errors in the manniacture ot gki are mostly wilful. People 
know how* to manufaciure ghi very well, if they wish to?—Throughout 
the country they adopt one metlunl; there is very little variation; my own 
opinion is that it is a v(*r> w’astefiil method. 

A.333. Dr. Jlgdrt: Ha\c you ever scon KavShruere ghiY- -\ have seen it 
on the market. 

A.334. Dot's il smell — It smells high. 

A.335. Sir Thomas Middleiav . I understand that lor sometime there was 
a large trade in casein in Gnjarat —There was. 

A.336. What has become oi that trade?—There is very little done now. 
It has such a bad name that the people in London will not buy it, or at least 
they do noi look for il. It is too much adulterated, and it contains fat and 
rice meal very often, alw^ays butter tat; it is not properly washed out. 

A.337. You mentioned that \ou have been consulted wuth reference to 
laws that were introdiuied in three Municipalities?—Yes, the three Munici¬ 
palities wrote to us at one time or another. 

A. 338. What percentages of butter fat in milk are stipulated?—^6 per cent 
for buffaloes milk I think, in all three cases, and 3*26 per cent for cow’s milk 
OmS the standard minimuin; 8J jier cent solids, not fat, in both cases. 

.A.339. You had a sufficient number of analyses at your disposal to enable 
you to fix these standards without much difficulty?—We had no difficulty at 
all; w'o had plentjr of material; you see, they wanted a standard that w'ould 
be within a safe limit. 

A.340. Professor Gangulee: You test butter fat by the Babcorjk method? 

- -By the Gerber method; it is the simpler method. The Babcock metliod is 
Up<e(l in America, but it is the same principle. 

.A.341. Sir Thomas Middleton: 1 gather from your replies to other ques¬ 
tions that the difficulty is not your lack of knowledge as to what the milk 
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ought to contain nor is it due to the absence of legislation, but to the lack ol 
enforcement of legislation?—That Jn so. 

A.342, Do any prosecutions take place?—Yes, there are a few which take 
j^lace in all places. 

A.343. Are the fines negligible?—No; 1 do noi know, what they are now. 
They are not too low ; they are fairly sevei’e. 

A.344. Is there iinprisonineni for jepeated offeni‘es:"—No; no imprison¬ 
ment. 

A.345. With reference to the incidence tif rinderpest, can you say from 
your own knowledge whether rindcu-pest attacks the w’eakest cattle on the 
grazings, or whether it attacks indiscriminately the better ke])t and the 
poorer animals as well ?—1 thinly our exiierience of rinderpest on the Military 
dairy farms is that it attacks the poorest, and those that are in bad healtli 
are more likt^ly to he attacked than the others. 

A.34C, You argue that there are lar too many cattle in India, and there¬ 
fore rinderpest may not always be an niimitigated evil?—Uiiiortunately, as 
the years go by, of course they gain a greater degree of immunity to rinder¬ 
pest. Kvery generation is a little more resistant than the other. 

A.347. Ptofessor (hinqulee: Y"our pure brt'^'ds are comparatively inuiiune 
from rinderpest?—No ; most of them are noi unmune, but w^o g€»t some which 
Iiaxc an immunity, wliieli is evidently a Menclolian eharaeler. 

A.348. ])i, 1J ifilrr: You say that \onr charge is the whole of India, includ¬ 
ing Hurma. 1 waul to know wlu'ther that is a small charge or a big charge*'^ 

ft is a big one. 

A.349. You think there is ro<nn ioi ]H'ovincial institutes?-'There cer¬ 
tainly IS, 

A.350. Is yours a research institute, or wdiat? —We have done practically 
no research so tar. It is e<lueational up to the present, and experimental to 
soiiH* degree. 

A 3,51. It is only an educational institute, you say?—Y'es. 

A.X)2. You give a Diploma course?-Yes: we take also post-graduate 
students and short course students. 

A.353. Von admit there is room lor many more such institutes in all the 
Provinces in India'-' - I think there is 

A.354. You have mentioned some ot these prohicms wdiich are awaiting 
investigation ?- -Yes. 

A.355. Do you not think any one of these problems is enough to oc<Mipy 
tile lifetime of one man*'—It would certainly occupy a great deal of his time 
if he went to the cmuI of it ; there is no end of course in that sort of thing. 

A.356. 1 su]>])ose >011 would admit that heliind these problems there are 
other problems conm*ctcd with iodder and things of that sort?—Yes. Yon 
see, in regard to these prohU*m.s it would not take a very long time to get 
suffi<‘iont information to he able to givt* the data to the country and indicate 
wdiich is the best metliod of doing this or that, and wdiieh is the best method 
of a\oi(ling loss in doing it. For nistam'o, this throwing away of the by 
jiroducts ot (fhi ninsi mean an extraordinary loss to the country, 

A.357. ’S on refer to the hiitter-milk; do >ou not? -Yes. 

A.358. Is not that drunk largely by the peasants'''--In some parts it is; 
at certain times of the year when milk is scarce they drink it; ,tt other times 
when milk is plentitnl it is partly thrown awmy. 

A.359. M> experience of the Punjab is that in the winter season they 
make it into some sort of soup and they drink it in large quantities. Is that 
so?—Yes. 

A.360. Are there other parts of the Empire in wdiicli such research people 
are investigating these probleuts?—No. There is no part of the Empire 
where they are investigating the problem of the treatment of the milk of the 
buffalo, it is the milk of the buffalo that w^e have to deal with now', is 
nearly ahvaya made from the milk of the buffalo. 
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A. 301. 1 think yoiir ^^reat problem is to evolve dual purpose breeds?— 
Yo« ; v\o must dpal •with the conditions as we have them. 

A.302. Do you think you can get any assistance from such workers in 
other parts of the Empire*'^—No; we have to deal with thCsSe problems on our 
own; our conditions are different. 

A.3()3. Can you gc-t any help from Australia or Canada?—We get all the 
information they can give; but the particular question ive have to tackle here 
is the question of buffalo milk. All the literature that we get from them 
refers to cows’ milk. 

A,304. Take the (juestion of storage?—That is a tropical question. There 
is very little done under tropical dairying in any part of the world. Most of 
the gr<‘at dairying countries that have gone ahead have been in more or less 
temperate climates, 

A.305. Sir Thouias ^]i(i(91pton: With regard to dried milk, it is to be an 
investigation of the costs, I take it.^—Costs and methods. 

A.360. You ivoukl not use a drying roll?—It all depends. I should try 
the vacuum roll. I think we should get the best results here by spraying the 
milk into a hot chamber. There w^as a factory Avhich worked on that system 
in Gujarat for a Avhile, but it was allowed to fall to pieces after the war. 
They made a lot of it which sold very well in Etirope. 

A.367. The investigations are mainly of a comuiercinl kind; you want to 
go into costs?—C’osts and methods, and find out also what kind of stuff w'e 
can produce for the world’s market. Our casein nobody will buy. 

A.368. Sir GcDKfa "Ram: Is there a milk factory in Mysore?—I under¬ 
stand Sir Alfred Chatterton is going to do something; hut he has not done 
anything yet. There w'as one started in Gujerat. They put up a magnifi¬ 
cent plant, but never made a tin of condensed milk. 

A.369. Professor Oanordee: What are your views regarding the export of 
cattle?—1 think myself we should encourage it for all wo are W'orth. Thai is 
the one thing that will bring home to our people the value of pedigree. It 
will raise the value of cattle. A lot of Sindhi cattle arc export;€‘d now; a 
small export trade takes place now. 

A.370. You would not put a stop to it?—Certainly not. 

A.371. You do not think that is a drain on the country.^—No; not at all. 

A.372. Dr, Hyder: Is this export trade in livestock or in meat?—In live¬ 
stock. 

A.373. Yon think it is a large volume?—No, it is a very small volume; it 
will he well to increase it. 

A.374. The Chairman: Do you think the export of yiedigree animals 
from Great Britain has been the chief cause of the improvement of the cattle 
in Great Britain.^—I do, and in Holland, 

A.375. Professor Gangulee: You said you would not have legislation with 
regard to the spread of cattle disease?—Not at xiresent. 

A.376. Have you any idea w'hat effectual steps could be taken for the con¬ 
trol of infectious disease?—The only effective step would be restriction on 
movement; but we cannot do that until you have an organisation fit to 
enforce it. 

A.377. You must create an organisation ?—^Yes, you must have your 
organisation first, so that when you pass legislation it will not be a farce. 

A.378. You suggest that you would like to have a number of dairy insti¬ 
tutes all over the country?—I said there was room for them. 

A.379. In the event of your having these dairy institutes all over the 
country, would you have them one in each Province, or would you divide the 
country according to the so-called dairy tracts?—As a matter of fact, the 
majoi Provinces, I think, would start one each; the smaller l^ovinces would 
probably utilise that belonging to their nearest major Province, 
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A.380, You would keep in view administrative units and not suitable dairy 
tracts?—I think myself that the whole country requires dairy produce, and 
it all requires cows. In the backward districts it is more important. 

A.381. T was speaking of areas where the conditions might be favourable? 
—T do not think there is any part of India that could afford not to develop 
the dairy business, not only from the cattle point of view but from the point 
of view of the w^el 1-being of the people. 

A.382. Ill England one should certainly have dairy institutes in Norfolk 
or Suffolk, But the National Institute of Dairying is located at Reading?— 
You are dealing with a very much more confinetl area there. 

A.383. Gujarat, as you say, has very favourable conditions for dairying. 
Would you not like to have an institute there?—That is why 1 am so anxiou'- 
to keep this factory there. 

A.384. It would be desirable to have an institute in Bengal?—Yes. 

A.385. If you had these dairy institutes, who would he the controlling 
agent? Would it he the Government?—If they were provincial, I take it, 
as things are now, they would be controlled by the Provincial Government. 

A.386. It you establish a dairy institute on the bavsis I suggest you could 
get bettor ad\antagcs. Then it w^ould not be in the jurisdiction of any parti¬ 
cular ProMiKC?—It might not bo; it might be run by the Central Goverii- 
iiient, and run with great advantage, I believe. 

A.387. Then you would have, for example, a number of institutes just 
like this Institute of Dairying under the guidance and control of the Central 
Government?—It would be a good thing, I think. 

A.388. Mr. Calvert' Do }on think you could produce a dual purpose 
animal for the whole of India, or would you find difficulties invariably in the 
sub-montane and montane areas where you have these little terraced fields for 
which a very (*ompact animal is required? Does that mean that you cannot 
get a dual purpose animal?—1 see no reason w^hy the dam of that bullock 
should not give a reasonable quantity of milk. 

A.389. What about your rejection of the Dhunni breed?—I took an oppor¬ 
tunity oi studying that breed; I think wo could introduce milk into it. 

A.390. A dual purpose policy could not be extended throughout?—It 
could. 

A.391. Sir Jtim.es MarKenna: Have you attended the meetings of the 
Board oi Agriculture?—^Yos, since 1909. 

A.392. What do you think about the scope and utility of that body? Can 
it be made more useful than at present?—1 think it served a very useful 
purpose, a very great purpose indeed. 1 have enjoyed the meetings so much 
and obtained great assistance and benefit from them. 1 think it might be 
extended wuth benefit to the country very largely. It is the only point at 
wdiich the members ot the Indian Agricultural vService have an opportunity 
of meeting one another and of getting new' ideas and of having their ow’ii 
ideas criticised. I say that the Board of Agriculture has done great w'ork 
for agriculture in Judia, and I should be sorry indeed if it w'ere dropped. T 
believe it could be extended and enlarged, to the benefit of the country. 

A.393. Have you any suggestions to make in that respect?—I think my¬ 
self that it could be enlarged as a .general Board, that is, a Central Depart¬ 
ment, w'orking through expert executive committees. That ought to make it 
less unwueldy, and probably take up a little less time. 

A.394. Sir Henry Lawrence: You have mentioned one point on wdiieh you 
disagreed wuth the views and opinions expressed by Mr. Bruen. Are there 
any other points in Mr. Bruen’s evidence w'hich you think it necessary to 
explain or say something about?—^There is one point. He stated that if the 
Military dairy farms had done at ©very farm what they have done at Feroze- 
pore, and built up a pure Indian herd at each farm, as they have done at 
Ferozepore, the result w'ould have been the same to them; meaning thereby, 

T take it, that we would have had their milk equally cheap and in addition 
have been able to contribute largely to the cattle-breeding policy of this coun- 
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try, I entirety disagree with that. To begin with, the Ferouepore herd 
was founded by taking the best cattle from all the herds in India, and that 
could only be done once. Sectoiulty, Mr. Bi'uen quoted the faot that the aver¬ 
age yield of the present herds at Ferossepore was practically as high as that 
of some of the cross-bred herds. That may be so, but it has taken 17 or 18 
years to bring it to that point, and you had this equally high yield from the 
oross-breds in about 4 years, so that in the intervening period between the 
4th and the 17th years the Military dairies would have lost a very large sum 
of money in the production of milk. That is a point on which 1 disagree 
with him. 

A.395, Are there any other points of importance on which you disagree 
with Mr. IlruonP—1 again entirely disagree with the statement made by 
Mr. Bnieii that half-bred bulls sold or otherwise distrihutod by the Military 
Farms Department in India have injured the quality of Indian cattle 
and have introduced diseases amongst them. As a matter of fact practically 
no uncastrated cross-bred males were issued or sold by the Military Farms 
Department and very few cross-bred cattle of any kind wore disposed of to 
the public by the Military Farms Department during the 15 years of my ser¬ 
vice with them, so much so that it is quite impossible that tbo few animals 
sold to the public could make any impression whatever on either the health 
or the (piality of the cattle of India. 

A.39C. With regard to the milk-supply for cities, are you satisfied with 
the facilities which the railw^ays give for the carriage of milk to citiesP—My 
experience of the railways has been really very good. In War time, wo sent 
enormous quantities of milk. We sent milk from Jubbnlpore to Bombay and 
sold it there. I found the railways were very ready to meet us. They gener¬ 
ally arranged a special rate, especially the Bombay, Baroda and Central 
India Bail way. 

A.397. Do you think they will meet the private producer in the same wayP 
—1 could not say. They put a special van on the Bombay, Baroda and (-en- 
tral India Railw^ay to enable us to send milk to Bombay; we could only guar¬ 
antee the traffic up to the end of the War, 

A.398. Tb it in existence nowP—I do not know. We did not do it after 
the War. 

A.399. 27ifi Chairf/uin: You have mentioned the desire on the iiart of 
foreign countries to import into those countries the best native breeds. Have 
you looked round the tropical world to see whether you could find any 
animals which may improve the Indian breeds?—^I have never had the 
opportunity of visiting the tropical world to see for myself. From all I can 
learn from correspondence, we have been carrying on correspondence for a 
great many years, they have nothing as good as we have. 

A.400. How’ about Ceylon?—They use Sindhi cows very largely. There is 
a regular business there in Sindhi cows. I have myself bought some cows 
for the Government of Ceylon and shipped them. I had been to Ceylon last 
year, and J fouiid they had very poor cattle. 

A.401, Are you devoting any time to the improvement of the buffalo as 
a milk-yielding animal?—^Wo have on our farm a Wall herd at Karnal, and 
we have a few' here; but you can buy in the open market. If you go to the 
right place, you can buy good buffaloes to-day. That is not the present 
l)roblem. 

A.402. Is the ])ractice of sending she-buffaloes in milk to, for instance, 
Bombay, milking them until they dry, and thereafter selling them, having a 
bad effect on the breeds?—^It is done systematically and regularly. I do not 
think it has had a very .serious effect on the breed. 

A.403. Do you think it may have that effect in time?—I doubt it; it is 
hardly big enough to affect it. 

A.404. Mr. Bruen told us that the difference in the melting point between 
the butter of the buffalo and that of the cow is a practical factor in its popu¬ 
larity ?*--^Mr. Flymen, the Director of Agriculture in the Central Provinces, 
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when he was Agricultural Chemist to that Govefnmeut, made some yery care¬ 
ful inve^ttigations into the subject, and he found that the melting point varied 
of course at different seasons of the year, from 7 to 9 degrees Fahrenheit. He 
published a pamphlet on the subject, which is available. 

A.405. Which has the higher melting point, the butter of the buffalo or 
of tlie cow?—That of the buffalo is higher; it stands up much better to the 
heat. 

A.406. Which is the better for cooking purposes?-r-That of the buffalo is 
better. 

A.407. To revert to the question of draught animals, is hardness of the 
leet a very important quality of the draught animal?—It is an important 
<iuality. 

A.408. Are you watching it here?—As a matter of fact, in our crossing 
experiments in the Military farms, we have not paid any attention to 
draught whatever. Tn the selection of cattle for dual purposes here, we 
have paid particular attention to the feet, but we have not had any trouble. 
The breeds that we have taken up have good hard feet. 

A.409. Tfi* it the case that in parts of the country which are hard and 
stony, they evolve an animal with very hard feet?—1 think it would natur 
ally i)e so. J have not found that the Sindhi, which has been bred in the 
nortlierii part of India, has any better feet than the Hariana of the Punjab. 
They are both shod of course when they come to work. 

A.410. At the very end of your memorandum you make a complaint against 
the Hailway Companies, because they charge for the calves running with the 
dams at the same rate as they do for cows themselves?—They do so for pas¬ 
senger trains. 

A.411. Have you ever made a complaint about it?—1 took the matter up 
with the Covernmeni of India; Dr, Clouston took it up with the authorities; 
the (‘orrespondciKje lasted for a year and a half, but nothing came of it. 

A.412. What did they say ?“-They said those were the rules, and they 
refused to give a refund. On a goods train, you may have your calves that 
are luider 2J feet high at the shoulder free, but by passenger train you have 
to pay the full charge for the calf. And according to their own rules not 
more than 8 can he put in a vagon, yet they put 16 in a wagon, including 
the calves. 

A.4].*l. Do you get an impression, from your long experience of India, 
that, taking one thing with another, tlie rural population is anxious for an 
improvement hi the cattle-breeds?—I think they are, the better cla.s8 of them. 
The poorer class breeder in the jungle tracts is really too ignorant; he is too 
much ol a jungli to understand what it means, I think. But the breeder of 
the future must, I think, be the cultivator; he Ls certainly ready for the 
acliemc. would uelcome it, and would assist in bringing it about. 

(The witness withdrew.) 
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APPENDIX I. 

A.—Principal dual purpose breeds (types) of cattle (iion»bnffalo)» 

in India. 


"Namt of Jjreed, 


jSabitat, 


Siiidhi . . . , 

Thar Parkar 

Hariana or Hansi Hissar 

Ongolo or Nellore 
Kankroj , , . . 

Gil. 

Krishna Valley 


Western Sind. 

South-eastern Sind, 

South-eastern Punjab and parts of the 
Thiited Provinces. 

Guntur district of Madras. 

Gujarat district of the Bombay 
Presidency. 

Kathiawar and parts of Baroda State. 
These are Nellore cattle bred in the 
Krishna Valley district in the 
Bt>rnbay Presidency. 


B.—Prindpal single purpose breeds (types) of cattle (non«*buf(aIo), 

in India. 


Sahiwal (Montgomery) 

. . Milk, Central Punjab. 

Dhunni .... 

. . Draught, Northern Punjab. 

Bhagnari .... 

. . Draught, Baluchistan and Northern 

Sind. 

Kheri .... 

. . Draught, Northern United Provinces. 

Malvi .... 

. . Draught, Central India. 

Niinari .... 

. . Draught, C-eiitral Provinces. 

Khillari .... 

. . Draught, Khandesh and North-eastern 

Bombay.' 

Dangi .... 

. . Draught, Southern Maharatia 

country and hilly tracts of the* 
Doccau. 

Ainrit Mahal 

. . Draught, Mysore, South-eastern. 

Bombay and parts of Madras. 

Kangyam .... 

. . Draught, Central Madras. 

Burmese .... 

. Draught, Burma. 
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Mr. F. J. WARm Phydological Chmiiit, Bangmlore. 

Mtmoraadum on ilto AnlmnS Nutritioii $ootion» Eangoforo, 

3. Butory of the, Animal Nutrition flection. —The New Rect'Oii dealitiia; 
with Nutrition was started by me on October 24th, 1921, at Pusa. The 
initial work consisted in training; a staff, testing methods of analysis, methods 
of sampling and the entire routine for digestion experiments. Trial stalls, 
were set up and tested for their suitability in this country. After this pre¬ 
liminary work, land was procured and levelled, digestion stalls with the 
necessary adjuncts were constructed, and a series of digestion experiments 
w’as undertaken. A new form of nitrogen metabolism apparatus was devised 
by me at this time. The apparatus, which has been described in the AyrtrnU 
tural Journal of India (Volume XVIII, Part 3), was put into operation at 
Pusa and yielded some very interesting results. It was found, for instance, 
that the Bihar bullock maintaiuod a nitrogen balance with a remarkably low 
proportion of protein in his ration. These and other results emphasised the 
need for studying the applicability of Eiiropean standard rations to Indian 
cattle. The results of one year’s work at Pusa were that preliminary tests 
had been completed, a temporary but efficient block of nutrition buildings 
had been set up, a satisfactory routine for digestion work had been established, 
and experiments were proceeding witVioiit a break. Tn addition to this the 
new* nitrogen metabolism apparatus w^as in operation almost continuously. 
Some of the results obtained with rice straw in this early work were published 
in the Aijnculfuraf Journal of India (Volume XVTll, Part 5). Digestion 
experiments were also carried out with a number of concentrates froiii Gov¬ 
ernment Military Dairies. I went on leave in April 1923 and Mr. A. V. 
]yer, First Assistant to the Ph.vsiological Chemist, took over charge. The 
work proceeded smoothly until July 2nd when orders w^ere received to trans¬ 
fer the Section to Bangalore. The transfer w’as effected efficiently and 
promptly by Mr. Iyer and on my return to duty in November 1923, T was 
posted direct to Bangalore. It became evident on my arrival that, il any¬ 
thing, the transfer had been too prompt. There was no laboratory and 
there were no stalls. The ]>roposed laboratorj^ was inadequate. Fresh phuis 
were prepared and construction of the laboratory and stalls pressed forward. 
By great exertions and by working in half fitted rooms chemical analysis 
was conunmiced at Bangalore in July 1924. The transfer had, therefore, 
cost the Section exactly one year. 

2. The following is the working accommodation provided at Bangalore 
for the Nutrition Section: — 

(a) A chemical lahorati^ry fitted up in a building which was originally 
a dairy store house. It includes a lecture room for the Dairy 
Diploma students, a store room and office rooms occupying 
1,032 8 s(|uare feet. The laboratory rooms proper occupy 2,421 
square feet, 

ih) A new cattle shed occupying l,2(X) square feet, specially construct¬ 
ed for nutrition experiments. 

(c) Specially constructed store and preparation rooms occupying 900 

square feet, for nutrition w'ork, and adjoining the nutrition 
shed. 

(d) A weighbridge brought from Pusa and housed in a specially con¬ 

structed shed. 

(e) A petrol gas plant in a small room specially built to accommodate 

it. 

Last year a small extension was added to the laboratory and this year a 
barn and cattle shed have been sanctioned. 
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3. Stajl.^The Physiological Chemist’s staff consists of: — 

One Senior Assistant, Class IT Berrice, 

Three Junior Assistants. 

One Fieldman. 

One Clerk. 

4. The present system of recruiting staff on long-term agrcements, 
have been fortunate in my staff. Every man has worked loyally. Without 
devoted service it would not have been possible to carry out the immense 
amount of work which has been done in such a short time. In considering 
terms of recruitment it is my opinion that assured employment and definite 
prospects for good work will bring us more suitable men than we can hope 
to get in any other way. The primary selection must naturally be done care¬ 
fully and the probationary period must be long enough to serve the intended 
purpose. Prospects of promotion on the one hand and the loss of increments 
on the other ought to be sufficient incentives generally to maintain efficiency 
in the service. There will be black sheep at times, but on the whole 1 
would x>vefer to have a staff of permanent men interested in their vocation 
inul their institution and assured of steady employment and advancement. 

5. The work of the Sect ion at Bangalore. —In commencing the study of 
Animal Nutrition in India the first question which had to he considered was 
what lines of \rork should be taken up. Some of the problems which have 
been met in other parts of the world are undoubtedly important in India. 
One of these, the mineral problem has been taken up without hesitation as 
certain to leiwl to useful results. There are also problems which are peculiar 
to the country and the climate. A few of these are obvious. There can be 
no do\ibt, for instance, that the coarse fodders require investigation. But 
we have no assurance that the obvious problems include the most vital. 
Hence the second question arises. How are the real needs of the countiy to 
bo tracked down systeraatically P This can only be done by carrying out 
numerous teeding ti^ts and procuring first-hand knowledge of the nutritive 
effect of uU kinds of Indian foodstuffs. Exptwieiice with a wide range of 
materials and data for comparative purposes wdll reveal the requirements. 
The guiding principle at Bangalore is, therefore, the collection of wide ex¬ 
perience. The Section has carried out as many feeding tests as possible 
wherever and whenever an opportunity offered. The tests have been done 
invariably with a definite limited object in riew^ and corresponding definite 
information has been gained; but there has been always behind these tests 
the general idea of a search for more fundamental problems. It will be seen, 
in what lollow'fc, that the procedure has been conqiletely justified. Already at 
this early stage of the work matters of wide significance are emerging from 
these initial experiments. The Bection made a start at Bangalore in July 
1924, when the laboratory was able to commence analyses. The lines of work 
wiiich have hetui developed since that date are described under the following 
heads. 

{a) The testing of feeding standards. —As nothing whatever was kuowm 
aljout our foodstuffs the first experiments iindertakeu at Bangalore W'ere tests 
to determine the applicability of European and American standard rations 
to this country. Tests dealing with milk production and the growth of heifers 
have been carried to a conclusion. The results have been prepared for publi¬ 
cation and will be issued shortly as Memoirs of the Department of Agricul¬ 
ture. The main facts elucidated so far may be condensed into a few w’^ords. 
It was found that the American digestion data could not be applied without 
modification to our rations. The experiment with our cross-bred cows show¬ 
ed that they were slightly more efficient in the utilisation of food than pure¬ 
bred American coivs. The higher efficiency is fMC>connted for by a better diges¬ 
tion of fibre. 
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Eckles iu America has shown that the energy value of the milk produced 
l>y a <ow is greater than the net energy of the food available for milk produc¬ 
tion, i.e,y food is more economically used for milk production than for main¬ 
tenance or growth. The Bangalore tests confirm and amplify this conclu¬ 
sion. The figures of Eckles in America and the Bangalore results are shown 
together in the accompanying chart [Appendix III (o)]. The work on milk 
production necessitated a large number of milk analyses. The accompanying 
•graph [Appendix III (h)] shows how closely the Bangalore Dairy milk corres¬ 
ponds to average figures from America. Experiments on growing heifers 
showed that our cross-bred animals required somewhat more net energy for 
growth than is allowed by Armsby’s standard. Compared with the Wolf Leh- 
maun standard they utilised the standard amount of crude protein apd 
^iomewhat less than the standard amount of total nutrients. The long series 
•of valuable digestion data obtained in the course of these experiments can¬ 
not be quoted here. More work on Sindhi cattle remains to he done. 

(b) The rationing of young stock ,—^The work with young stock is import¬ 
ant for a number of reasons. Considering first the animals themselves—they 
have not developed their digestive systems and require special food on this 
account. Then the food should be of such a nature that it will act favour¬ 
ably upon the development of a good digestive system. Finally the young 
growing animal requires relatively speaking an enormous amount of nutri- 
*ent to support the demands for growth. This must be provided Sy the food 
in suitable form and proportions. Economically the feeding of unsuitable 
•or insufficient food results in very serious loss. It involves a great waste of 
foodstuffs on unproductive maintenance, a waste of the animars capacity to 
utilise food productively and a waste of health or ability to resist disease. In 
studying foodstuffs the young animal is especially useful. The deniands for 
growth being more rigorous than the demands for maintenance, the short¬ 
comings of a foodstuff tell more quickly and more decisively with young 
stock. For these reasons the Nutrition Section is constantly increasing its 
work on young stock. 

An interesting and useful experiment with calves was concluded four 
months ago at Bangalore. The animals were divided into three groups re¬ 
ceiving different types of concentrates which contained, respectively, A13*9 
per cent, B2b'9 per cent, C30’‘3 per cent, protein. The quantities M were 
so selected that the net energy provided by the concentrates A and B were 
equal whilst the protein content of B was much higher. Ration C provided 
more protein but less net energy than rations A. Roughage was given ad lib* 
The amounts of concentrates fed and the growth obtained are shown in the 
following table. 


obtained. 


Protein supplied in concentrate per 1000lbs. live 
weight. 

Net Energy supplied in concenti'ate per 1000 lbs. 
live weight. 


given and 

live weight 

inereates 

Ration A. 

Ration B. 

Bation C. 

21*3 lbs. 

16-0 lbs. 

107 IbB. 

2*97 „ 

4*31 „ 

3-2B „ 

11*40 „ 

11*49 „ 

10-70 „ 

Therms. 

Therms. 

Them*. 

5*72 lbs. 

5*43 lbs. 

4-89 lbs. 

1 

f 

proportionate to the 


protein but runs more nearly parallel to the net energy of the concentrate. 
The fate of the food protein is shown in the following data obtained from a 
nitrogen balance experiment with six of the calves. 
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.TAdtii ^.•^liiirogen halafice experiment with six calves. 



Bation A. 

Bation B. 

Ration C. 

Grams per day. 


Calf 1. 

Calf 2. 

Calf 8, 

Calf 4. 

Calf 6. 

Calf 6 

Total protein Nitrogen in ration 

58*42 

56*50 

96*05 

68-61' 

78-14 

55*77 

Nitrogen digested . 

32*88 

84*22 

67*83 

49-30 

51-84 

8601 

Nitrogen excreted in urine 

14*28 

13*86 

48‘66 

30-31 

36-90 

24*02 

Nitrogen retained for flesh forma- 

tion ... 

lH-6r> 

20*86 

18*67 

19*05 

16-94 

11*90 


In ration A the amount of nitrogen digested is low but excretory losses are 
also very low and hence the balance retained is satisfactory. In ration 0 the 
amount of nitrogen digested per 1000 lbs. live weight is much higher but the 
retention is less perfect. In these experiments, as already stated, roughage 
was provided ad lib, but the actual amount consumed daily by each animal 
was accurately determined. The roughage consumption together with other 
significant figures is given in the following table: — 


Table 3. —Average daily consumption of dry matter in lbs, per 1000 lbs live 

weight. 



Average 

Daily 

increase 

Food consumed per 1000 
lbs. live weight, 

Amount 

of 

Per cent. 


Live 

net 10(K> 

roughage 

digestion 


weight 

lbs. Live 

Ronsfh- Omieen- , 

ajro. troto. 

to 1 of 

of 


IhH. 

weight. 

concen- 

lation. 

A Bation 

. 218 

Ih^. 

5*72 

10-83 16-25 2r-08 

•781 

59*8 

B Ration 

. 217 

5*4*1 

13-0-2 la-Ot', 26-08 

1*130 

60*0 

C Bation 

. 207 

4*80 

14-84 8-68 ‘23-52 

1*890 

60*(> 


This table contains important information. The figures show in the first 
place, as was to be expected, that high allowance of concentrate is accom* 
panied by low consumption of roughage and vice versa, that the highest total 
consumption occurs when concentrate is high and that the live weight in* 
creases run parallel with the total consumption. The last fact is especially 
significant. It appears that the total amount of organic matter digested 
and the percentage digestion are very important measures of the actual value 
of a ration, and that the proportion of protein may vary within wide limits 
without influencing the rate of growth. The actual quantities of food con^ 
Burned and growth obtained in this experiment are expected to be valuable 
guides to the practical dairy cattle feeder in this country. The results in 
such feeding tests however depend very much upon the nature of the rough- 
ages employed. More experiments on these and similar lines are required 
to determine suitable concentrate allowances for the various roughages. It 
is proposed to deal with this subject more systematically when the entire 
Bangalore Dairy herd can be exploited for experimental purposes. That the 
roughage (sorghum silage) used in the above experiment was of high quality 
is shown by the figures in the two last columns. The digestion aHained 
remained at the same level when the proportion of roughage was more than 
doubled.. The experiment is finally of interest in showing what can be ao* 
complish^ with ordinary Indian foodstuffs. A consumption of 27 lbs. of dry 
matter per 1,000 lbs. live weight by Indian stock weighing 200 lbs. is good, 
and the growth obtained, over a pound a day per head for a period of 100 
days, is encouraging. It should be mentioned, however, that all the animals 
referred to in this experiment received a mineral supplement to their ration. 
This point will be dealt with later. 

(cl Indian coarse fodders,-—Under this head it is intended to carry out a 
systematic study of the chief Indian roughages. We possess a cerUin amount 
of information concerning our concentrates. We can assign fairly A»flnite 
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food ralues to very inaBy of them. With the Indian ifoughages the situation 
is altogether different. We do not know the elementary facts regarding 
their digestibility, energy value or other characteristics. Further, as the 
roughage forms the bulk of the ration, malnutrition and nutritional diseases 
almost invariably arise from deficiencies in the roughage. The emjuiry on 
coarse fodders is, therefore, an urgent matter. The tests which have been 
adopted for this work at Bangalore are rigorous and searching. The experi¬ 
mental aniiiuils are kept on the ration for a long period and at different 
stages of the feeding tests digestion experiments and nitrogen metabolism 
experiments are carried out. 

The first series of tests were made with rice straw' and Indian haled hay. 
The experiment came to an end recently and has yielded most interesting in¬ 
formation. Accurate digestion data have been procured and the net energy 
values of the iwo roughages have been determined indirectly. It was found 
that our rice straw has a decidedly higher net energy value than that assigned 
to the Ainericun product. The hay wras inferior to av*erage American hay. 

These figures will be of the greatest use for rationing purposes, and, in 
fact, the Military Dairy Farms department has specifically asked the Nutri¬ 
tion S<^*tion for information which these figures provide. At the last Board 
of Agriculture nieeting at Pusa an informal meeting between the officers of 
the Military Dairy Farms and the Physiological Chemist took place. The 
latter asked w'hai information the Military Dairy Farias needed niost of all 
and was told that information on maintenance rations w'as urgently required. 
Recently, also, in a private communication, Lieutenant-Colonel Matson, 
Assistant Controller of Military Dairy Farms, said that above everything 
they wished to know the effective values of rice .straw, hay, w'heat straw and 
jiiar. As the maintenance ration is calculated directly from the net energy 
value of a foodstuff and the effective value is the net energy value, the 
Nutrition Section has been able to supply the desired information promptly. 
The fact is the experiments which provided the information were commenced 
ten months before the query came, wliioh shows that the Section had selected 
appropriate work. 

The information gleaned from this experiment does not end here. In the* 
course of the work a remarkable physiological effect due to rice straw watt> 
discovered. It w'as found that rice straw produces persistent diuresis, and 
the cause of this diuresis was traced to the high potash content of the straw. 
The animal is obliged to get rid of the excessive intake of this base. The 
figures in the following table taken from a paper recently submitted for pub¬ 
lication by the Nutrition Section bring out these tacth ciearly. 

Tabi^b 4.— Average excretion of urine arid ijoiaah by animah fed 07 i rire i>tTau‘ 

and hay re^yectively. 

1000 Ib.^. animals' 7oU lbs. auimala. 6oo Jbs, iiidmah. 



No. 1 

No. 2 

No 1 

No 2 

No. 1 

No. 2 


Stl*av^^ 

Hay. 

Straw. 

Hay. 

Straw. 

Hav. 

Average daily urine CKcrct ion in 







kilos — 







1st test. Apl. i92*5 

7-871 

3*947 

7-797 


0-299 

3--219 

2nd teat Sep. 1925 


2*842 

5*877 

3-021 

4*968 

8-Ul 

3rd test. Nov, 1925 

7-572 

3*329 

7-223 

3-338 

5*745 

2-668 

Average 

7*424 

J)-373 

«{t66 

3-341 

3-671 

2-974 

Average daily potash excretion 







in urine in gms.— 







1st test. Apl, 1925 

92*50 

isn 

38-77 

2M1 

61*43 

20-14 

2iid test. Sep, 1925 

100-30 

31‘60 

92-20 

26*30 

67-18 

31-62 

3rd test. Nov. 1925 . 

130-58 

33-60 

] 19-53 

31-27 

90-07 

22-21 

Average 

107-7» 

82-71 

98-50 

28-23 

72-88 

21-29 
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ft is impossible to say, at present, what the effect of this diuresis will be. Up 
to a point the elimination of urine is a healthy symptom. It may be expected 
to clear the system. On the other hand, the excretion of very large amounts 
of urine, or of urine of abnormal reaction, is a strain on the kidneys and 
liuist inevitably lead to serious results. 

Tha^. the urinary excretion may be profoundly affected by the nature of the 
roughage consumed, is, therefore, a discovery of great significance. It is 
possible that a subject of fundamental importance to animal nutrition in 
India has been met with here. The question is being followed up tentatively 
at presenfe. In the first place a circular letter has been sent to the Provinces 
asking for samples of typical rice straw from all parts of India and Burma. 
Secondly, pending the arrival and arrangement of this material, the diuretic 
effect of other roughages has been studied. Ranges of variations in urinary 
excretion have been observed which exceed the above-noted difference between 
rice straw and hay. For example, the figures for the average daily excretion 
j*roduced by two roughages recently examined were found to be 2*50 and 
15*55 kilos, respectively. 

The systomatif; exaniinatiau of Indian roughages is proceeding. A 
se(‘ond series of tests, on a somewhat larger scale, with more bullocks and 
intended to deal with four new roughages has been commenced. The inten¬ 
tion in this work is to add steadily to its utility and scientific significance by 
increasing the number and nature of the observations made during the long 
period of feeding. Some clinic al tents will he intrmlueed this year and even¬ 
tually it is intended to do rcs])iration experiments with these animals. 

(d) Minimi n (jiift work in Europe hUvS shown that the 

productive capacity of an otherwise sufficient ration may be completely lost 
through inadetpiacy of the mineral supply, and conversely it has been found 
that the addition of appropriate minerals in such cases greatly enhances the 
pro<iactive capacity of the food. It is impossible to lay too much stress on 
tiiis question in India. Mineral shortage is common and it must lead to a 
waste of the potential nutritive power of the organic matter produced by 
l>lant growth. Experiments on mineral supplements required for growing 
stock have been commenced at Bangalore. The test with calves, mentioned 
above, was used mainly to decide on suitable rations for this purpose. A 
comparative test was, however, carried out concuri’ently, a check lot being 
fed on ihe same rations, but without a mineral supplement. There was a 
marked and consistent difference between the controls and the lime-fed lot 
in iijvour of lime feeding but stress is not laid on this preliminary I'esult at 
present. Appropriate rations having been fixed, a more extensive experi¬ 
ment focussed solely on the mineral question has been stai*ted. The subject 
of mineral supplements ivas, howwer, deemed of such importance that efforts 
were made to amplify the work at Bangalore by using outside resources. For 
this purpose preliminary experiments have been carried through at Hosur 
(the Central Cattle Breeding ftlation of the Madras Departmeni of Agrioni- 
ture) and plans are ready for a trial there during the coming season. A 
somewhat different experiment i*elating to the same subject has b^n proposed 
to the Military Dairy Farms. The proposal has been accepted and the work 
will commence as soon ns this Section can spare the necessary staff. In tiie 
preliminary experiment at Hosur mineral tests were not attempted. A 
simple feeding experiment to compare hay and grass silage was carried ou^ 
in order to .study the conditions of w'ork there. Thanks to the facilities given 
to this Section by my friend Mr. R. W. Littlewood, Deputy Director of Agri¬ 
culture, Livestock, Madras, the effort has been an unqualified success. The 
results obtamed in the first Hosur experiment, though they do not deal 
tlirectly with the mineral question, de.serve notice. Sixteen animals were 
selected for the experiment. They were carefully paired and divided into 
two giHiups. The one group was given hay, the other silage. A weighed excess 
of roughage was fed to each animal and the residue left by each w^as weighed 
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daily. Both groups received the same amount of concentrate, namely, one 
pound cake and 2 rice bran per head. The animals themselves were 
weighed daily during the entire experimental period which lasted 13 weeks. 
The main results obtained can be shown in a condensed form. The following 
figures give the changes in live weight which took place during the feeding 
period. 

Silage group. Hay group. 

Final average live weight per head Ihs. . 514 471 

Initial average live weight per head lbs. . 485 474 


Average increase per head lbs. . +29 —3 

There can bo no doubt that the silage was more effective than the hay. To 
give force to those figures it should be observed that the average live weight 
per head is taken from the weekly average live weights of 8 animals, £^ch 
figure in the table is, therefore, derived from 66 live weight determinations. 
The first impression from these figures is that silage is far more nutritious 
than hay. This is not the case. They are probably about equally nutritious. 
The difference in effect is entirely accounted for by the quantities consumed. 
The average consumption of dry matter from roughage per head per day was 
found to be: 

for the Silage group. 8*363 lbs. 

for the Hay group. 6*860 lbs. 

These are striking and important figures. This experiment has yielded much 
valuable information. It has shown in the first place that a productive ration 
cannot be obtained from spear grass hay. The animals consume just enough 
to maintain themselves. In the second place, it has shown the advantage 
of converting spear grass into silage. The silage is probably not more nutri¬ 
tious but it is consumed more readily and in ainounte above the maintenance 
requirement. Hence it becomes a productive ration. The hay fed for 13 
weeks—together with concentrate be it noted—^gave no return whatever. 
The economics of cattle-rearing are beautifully illustrated by these figures. 
The experiment has also yielded material from which the nutritive values of 
the roughages can be determined. The necessary analyses for this purpose 
however have not been completed yet. 

Finally it has to be noted that the rate of live weight increase even with 
the silage is far from satisfactory. Further experiments are being arranged 
to investigate this point. 

To be fair to the work of this Section the figures for average dry matter 
consumption per head given above must be referred to once more. They are 
the figures that have elucidated the real meaning of silage efficiency. These 
two figures for dry matter consumption are the result of an enormous amount 
of. work. Not only was the ration and residue of each animal determined 
daily for a period of 13 weeks, but the daily variations in moisture content 
of the hay and silage had to be allowed for, and in addition to this the partial 
drying up of the silage while it lay in the trough had to be taken into account 
daily. To carry out a test of this kind entails labour and demands a great 
deal of organisation. It is work which can only be done by trained men and 
a 'vrained staff. In this case, too, it was done at an outstation and not at 
headquarters. The Section should have more men for dealing with work of 
this kind, 

(6) Indian pasture grasses ,—^This work follows along the lines of the most 
recent observations upon pasture land which have been made in England. 
Here again the Section has been fortunate in finding outside support, A 
large amount of work including analyses, digestion experiments and long 
period feeding tests is in progress at Bangalore on material supplied by 
Military Grass Farms. The Bombay Department of Agriculture Into tal^n a 
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greitt deal of interest in its pasture problem for many years past. The Nutri¬ 
tion Section^ haring approached the Bombay Department, is to be prorided 
very shortly with most valuable material from this pari of the country. 
Finally on the strength of the Hosur feeding experiments, already referred to, 
the Director of Agriculture, Madras, has agreed to the necessity for laying 
down new grass at Hosur. This is a most important experiment which will 
eventually provide further material for crucial tests by the Nutrition Sec¬ 
tion. The work on pasture grasses is particularly important because recent 
work in England has shown that there is a real prospect of increasing pro¬ 
ductivity in this direction in India. The work outlined above aims mainly at 
a determination of the variations in quality which are to be expected. The 
next step must be an attempt to obtain higher productivity from definite 
areas which the present experiments are expected to locate for us. This 
work will involve careful feeding experiments carried out on the spot. The 
Nutrition Section must have the staff and organisation ready for this ap¬ 
proaching task. 

(f) Work in the Provinces ,—Work in the Provinces is undertaken for 
the following roaMnis: — 

1. To get ill touch with local nutrition problems and conditions. 

2. To amplify the work at Bangalore. 

3. To test foodstuffs which canuot be conveniently tested here. 

Most of the work under this head has been referred to already in connection 
with the special subjects. An experiment carried out at the Imperial Cattle 
Breeding Farm, KarnaJ. which has not been mentioned so far. deserves to be 
noticed hero. The experiment was designed to test the value of different 
local coarse fodders for winter rationing of calves. The cah’^es were divided 
into 4 lots receiving, respectively, dhuh hay, rice straw, sorghum stravr and 
wheat straw, ad hh. Concentrate was given in equal amounts to all the 
animals. Live weights were determined daily and the quantity of roughage 
consumed by eat^h calf was also determined every day. The results obtained 
in this long period test ooveriiig 120 days are given in a highly condensed 
form in the follow^ing table: — 


Vu\^rn^. 

/vvcriig#* live 
w*-iv:ht per 
head. 

Average 
weight 
iinTease j'er 

Average daily 
roughage 
consumed. 


Lbs. 

7-.OS, 

Lbs. 

Hay .... 

301 

•31 

6*58 

Rice straw 

297 

•61 

6*96 

Borghum straw 

300 

•67 

ST4 

Wheat straw 

297 

•41 

5*44 


It should he observed that each live weight figuie is the average of 42 
weighings of 5 animals. Each figure for live w^eight increase is the average 
difference between two sets of 21st weigliings of 5 animals. The roughage 
consumption was determined for each animal for 120 days. The figures show 
that rice straw was most greedily consumed and gave the highest live weight 
increase. This result is contrary to local opinion which holds that wheat 
straw is preferable, and the pr^erence is so strong that the local price ot 
wheat straw is four times that of rice straw. A fact of considerable economic 
significance has been arrived at here. The sorghum may have been somewhat 
too tough for such young animals and might conceivably show much better 
results with older stock. The hay result is certainly remarkable. That rice 
straw should give better rchuHs than dhuh hay, which is believed to be one 
of the most nutritious grasses in India, is a matter deserving attention. It 
is noteworthy that these experiments were carried out during the three 
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fjoldesit jifionths of the year. There is a pobsihiJity. therefore, that we have 
found a fodder which is particularly suitable for the cold season. The point 
has cropped up by chance^ but there is no doubt that if we can recommend 
special rationing to help the animals through the months of intense cold a 
vei\v important result will have been achieved. Experiments to test the 
possibilities in this direction are being prepared. To sum up the results of 
the first series of tests at Karnal, they have yielded firstly information of 
economic^ value which the active Ruperintendent of that Farm is already 
making use of; secondly, they have indicated lines for further enquiry one of 
which has been discussed above. 

With regard to all the work in the Provinces one point requires to be 
notic^ocl. The Section has so organized the plan of procedure to bo employed 
that we are ready to carry out feeding tests in any part of tlie country. Some 
time ago the Section carried out a digestion experiment with perfect siiccess 
at Karnal in the Punjab. More ret^eutly a very elaborate feeding test, with 
]() calves, a digestion experiment with 8 animals and a nitrogen metabolism 
experiment with the same 8 animals was (tarried out without a single hitch 
by the Section at Hosiir in the Madras Presidency. 

((/) Truininy of l*o.\i-(hutimite, ai AninuU yutiftioh. “This work 

was taken up by the Section voluntarily. It is a valuable moans for dis¬ 
seminating a knowledge of, and an interest in, animal nutrition throughout 
the Provinces. The course of training which covers one year includes : — 

1. An advanced lecture fOur.se on animal nutrition. 

2. The planning and carrying out a nutrition ex)»erimeni under the 

direction of the Physiological Chemist. 

3. The study of all nutrition experiments in progress here. 

The work is thoroughly practical. The students have to handle and care for 
the animals in their charge and have to study their feeding capacity and ra¬ 
tioning. Seven students have completed the course up to date. 

(h) Asfiistance given by ihe Nntrifton Section to the Section of the Imperial 
Dairy Expert. —1. Courses of lectures on Chemistry (by an Assistant in the 
Nutrition Section) and on animal nutrition (by the Physiological Chemist 
personally) were provided for the Dairy Diploma students. 

2, The Imperial Dairy Expert asked for a practical procedure for accu¬ 
rate cream neutralisation in connection >vith pasteurisation. The Nutrition 
Section carried out an investigation of the question. A practical process 
was evolved and handed over to the dairy in a workable form. 

3. A quesnion relating to cheese-making has recently been submitted to 
this Section. At present preliminary enquiries are being made. 

J would hke to record here my deep appreciation of the wholehearted 
support which my friend Mr. William Smith, Imperial Dairy Expert, has 
invariably given to this Section, and often it has been given at considerable 
inconvenience to himself. 

6. Advisory work for provincial De^Kirtments .—Applications for advice 
have been received from the Director of Agriculture, Bihar and Orissa, and 
from the Military Dairy Farms regarding mineral supplements. Tlie re¬ 
quired information was supplied. Detailed plans for feeding experiments 
have been jirepared for the Madras and Mysore Departments of Agricul¬ 
ture. The Military Dairy Farms sjjecially asked for information on main¬ 
tenance rations. One set of results obtained at Bangalore has been pro¬ 
vided. Further figures wiW become available from work which is proceeding 
now. Questions from the United Provinces relating to the digestibility of 
certain foodstuffs were replied to. Assistance given to the imperial Dairy 
Expert has been mentioned in another place. 

7. Pvhlimfion .—The work of publication has just coiumenced. The 
results of the hrst year’s experiments (1924) have been embodied in two 
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Memdrs whi<^h are m the press. The completed experimeote of 192646 
will fomii lour Memoirs, but the writing up of this worlk is only half done. 
The subjects dealt with are: — 

1. Nutrients required for milk production with Indian foodstuffs. 

2. Nutrients required for growth production with Indian foodstuffs. 

3. Bangalore maintenance experiments, 1st' series. 

4. Calf feeding experiments at Bangalore in 1026. 

5. The relative feeding values of hay and grass silage, Hosur experi¬ 

ments, 1926-26. 

6. Roughages for winter feeding of young stock in the Punjab, Karnal 

experiments, 1926-26. 

The following articles have been submitted for publication in the Agricul¬ 
tural Journal :— 

1. The application of feeding standards to dairy cattle in India. 

2. Factors iuduencing the cost of food for milk production. 

3. The relationship between digestibility and net energy values. 

8. Provision for training men for the highest post in the department ,— 
This ScK^tion provides sutdi a training in the Post-Graduate course already 
referred to, but so far no students have come who could be trained to this 
extent. Some of the students were altogether unsuitable, owing to inadequate 
previous education. 1 will consider only the case of the best men we have had. 
They were a fine type. They had character and personality, they were gentle¬ 
men and my relations with them have been intimate and cordial. It has been 
a real pleasure to me to have had them hero. With regard to their work I can 
say that they applied themselves to it with zeal and enthusiasm and some of 
them devoted themselves to it. i must also add that I consider almost all of 
them fully appret)iated and grasped the significance of the work and the possi¬ 
bilities it opened out. They left Bangalore with a sound knowledge of the 
principles of animal nutrition. But when I am asked whether the men were 
fit for the highest posts in this subject in the department 1 have to say definite¬ 
ly—No. Men taking a Post-Graduate course in animal nutrition might be ex¬ 
pedited to fill a post of: — 

1. Animal Nutrition Kxpert. 

2. Cattle Expert or Dau*y Expert. 

3. Deputy Director of Agriculture. 

To become a Nutrition Expert it is essential to have specialised in Chemistry 
at least. The man who takes up this work must be able to guide the ordinary 
laboratory processes and deal with the chemical problems which arise. Not 
one of the men who came here had received the necessary education in 
Chemistry, not one of them was in a position to discuss procedures with an 
apprentice in the laboratory. They had received a good general scientific 
education up to the Intermediate standard, but the final 18 months of study 
devoted to one or two major subjects had been entirely omitted. My' con- 
tentioii is that no amount of post-graduate teehnica! training can make up for 
this want of scientific trainiiig. The point is well illustrated by the case 
of the man who has not had a chemical training. He may do post-graduate 
work on animal nutrition for years and yet he will not be qualified to undertake 
the duties of a Nutrition Specialist, It should be emphasised that the Nutri¬ 
tion Section cannot undertake the additional task of teaching chemistry—for 
w'hieh purpose the Universities exist. It is not for me to say w^hat special 
qualifications a man should possess to become a Cattle Expert, a Dairy Expert 
or a Deputy Director of Agriculture, but the modified animal nutrition course 
which my post-graduate students went through would be of the gi'eatest hulp 
to them in any one of these posts. The Nutrition Section feels that this 
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thoroughly practical course should be recommended and should be taken ad* 
vantage of because there is a real need to disseminate interest in animal nutrU 
tion throughout the country. 

9. Short councs of Uciures on special subjects. —^The Section provides a 
course of lectures on special subjects for the Dairy Diploma students. These 
lectures, however, constitute a systematic course and not what is usually under¬ 
stood by the term short course. This course of lectures is mentioned else¬ 
where. 

The Physiological Chemist has also given a course of popular lectures on 
animal nutrition to officers of the Co-operative Departments. The lectures 
were combined with demonstrations and dealt mainly with the nutrition pro¬ 
blems which are being investigated here. The officers who attended these 
lectures showed great interest in the work and asked many questions. 

10. Co-opaaflon with other departments. —During the first year of work at 
Bangalore (1924) the Section was fully engaged in getting its own experiments 
started. Tentative efforts were, however, initiated for co-operative experi¬ 
ments. Proposals were made to the Madras and Mysore Departments of 
Agriculture for feeding tests to be carried out at Coimbatore and Rayankere, 
respectively. Detailed instructions were given. For the former scheme the 
Nutrition Section merely advocated a trial and gave advice. In the latter 
scheme the Nutrition Section took a more active part, undertaking all the 
analyses and the supervision of a digestion experiment. These preliminary 
eflPorts were not successful. In one case, feeding instructions were not proper¬ 
ly observed, in the other case, the food-supply ran out because the department 
in question preferred to test a roughage of which the supply was limited 
rather than the one recommended by the Nutrition Section. The experi¬ 
ments nevertheless served a purpose in showing these departments that such 
work was likely to be useful. The departments named are contemplating 
further tests at these stations. During the second year (1925) the Section 
was in a better position to co-operate with other departments. The initia¬ 
tive in all the co-operative schemes which have been inaugurated during 
the past year has invariably been taken by the Nutrition Section. The c^o- 
operative experiments, which constitute a large fraction of the activities of 
the Section, have been described already under various heads. It will suffice 
here to give a list of them. 

List of co-operative experiments initiated by the Nutrition Section during 

1925-2Q. 

(1) Madras Department of Agriculture. — (a) Feeding exi>eriments at 
Hosur. The cattle, the foods and the accommodation are provided by the 
Madras Department. The work, including a long period quantitative feed¬ 
ing test, a digestion experiment and analysis, are done by the Nutrition 
SectioiL t 

(h) Grass experiments at Hosur. The necessity for this work was urged 
by the Nutrition Section. The first part will be carried out by the Madras 
Department. The Nutrition Section will institute tests at a later stage. 

(2> Bombay Department of Agriculture. —(a) The Nutrition Section pro¬ 
posed an examination of grazing area herbage. The Bombay Department 
Committee on pasture problems readily agreed to co-operate in this work. 

<b> Requests have been made by the Joint Director, Bombay, to the 
Nutrition Section to carry out certain feeding tests. The Section unfor¬ 
tunately could not undertake the tests this year owing to shortage of staff 
and very great pressure of other work. It is hoped to meet the wishes ot 
the Bombay Department next year in this matter. 

(3) Military Grass Farms and Military Dairy Farms.—{a) Examination 
of Indian hay. The work includes analyses of t^pes, digestion trials with 
types and long period feeding tests with types. The Nutrition Section 
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oarriea ont all the work at Bangalore. The material is supplied free oi 
charge fey the Military Grass Farms. I must acknowledge iSxe seal with 
which the Military Grass Farms have taken up the enquiry. Every ques¬ 
tion is promptly and fully considered; every request is immediately met.* 

(b) Feeding experiment at Juhhulpore. This work has not been com¬ 
menced owing to shortage of staff. 

(4) Imperuil CattJe^hrceding Farm, KarnaL —The experiments designed 
by the Nutrition Section for Karnal were ably carried out by the Superin¬ 
tendent of the Farm. The digestion experiments and the analytical work 
were done by the Nutrition Section. The Nutrition Section is very greatly 
indebted to the Agricultural Adviser, Dr. Clouston, for the iinancial assist¬ 
ance which he gave for this work. 

11. Obstacles, —(a) The distance of the dairy from residential areas is a 
very serious drawback to the work. The average distance covered by every 
man working in the Nutrition Section from the Physiological Chemist down 
to the humblest menial is 7 miles a day. My men have worked splendidly 
in spite of this great disadvantage, but the strain is telling on them; there 
is constant illness and work is falling off. Quarters are required on the 
spot to remedy the state of affairs. 

(h) The cross-breeding principles on which milk production at Bangalore 
is based are an endless trouble to the Nutrition Section. The Dairy only 
wants half-bred cows. No other stock is of any use. The procedure is that 
a number of country cows are brought with calf at heel. The cows have 
been spoilt before they arrive. They will not drop their milk without being 
suckled. Consequently neither the calf nor its dam is available for experi¬ 
ment. The next lot of calves are half-bred, but the trouble with the mothers 
persists and the situation remains unchanged. The half-bred cows are excel¬ 
lent in every way. They can be milked without trouble and are available 
tor experimental purposes, but their offspring are useless mongrels which 
the Dairy sells as soon as possible. Recently I wanted 32 calves for an 
experiment. Only 8 could be provided out of the large herd. Both Karnal 
and Hosur have been able to provide as much stock as the Nutrition Section 
could use. It ought to be made quite clear that there has been no lack 
of good will on the part of the Dairy, and indeed only good will is to be 
expected seeing that the Nutrition Section saves the Dairy a certain amount 
of trouble and expense and generally hands back greatly improved stock. 
There is no lack of good will but there is a serious lack of material. The 
remedy is to put the Dairy on an experimental basis, which would enable 
it to breed and select country stock. To take up this work, I consider, a 
man with special qualifications would bare to be put in charge of the herd. 

{c) The Nutrition Section should have a few acres of land for growing 
crops. The necxl for this has not been absolutely essential up to the pre¬ 
sent, but it is likely to become more urgent as to the work progresses. 

<d) Reference has only been made to such obstacles as are interfering 
with work actually in hand. For further development other obstacles would 
have to be dealt with. 
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APPENDIX I. 

Statement showing sanctioned staff of the Physiological Chemist^ the Imperial 
Institute of Animal Husbandry and Dairying, Bangalore. 



1921-22. 

1922-33. 

1923-24. 

192i-86. 

198S-26. 

1, StipeHor staff— 



1 



P hy Biological Chem ist 

1 

1 1 

1 

1 

1 ' 

2. Suf*ordinatc and G-asfctfed 
Provincial 0ffieers — 






Aftsifitant to the Phy¬ 
siological Chemist. 

1 

1 

1 

1 

1 

Laboratory Assistants 

2 

2 

a 

3 

3 

Fieldman 

1 

1 1 

1 

\ 

1 

Clerk .... 

I 

... 

1 

1 

1 

1 

3. Inferior staff*’-- 




1 


Laboratory servant. 

1 

1 

i 

1 

1 

Peons .... 

3 

a 

3 

3 

3 
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APPENDIX D. 

Statement ekowing the Expenditure and Receipts of the Phifsiologieal Chemist, 
the Imperial Institute of Animal Husbandry and Dairying, Bangalore. 

Bs. A. P. 

Expenditure— 

1921- 22. 21,114 0 0 

1922- 23 38,479 0 0 

1923- 24 .... ... 62,499 3 6 

1924- 26 . . 61,838 4 11 

1926-26 . . . 46,069 13 7 

Receipts. HH. 
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Repitat to tlio Quoitfomiftiro. 

Questions 1 (o) and 4 (a),— Co-obdination of Eesrabch and ADiamsTBA- 
TioK.—Considerable changes have taken place in the work of the Agrioh^tnral 
Departments in India during the last few years. The amount of work being 
done has increased rapidly. The scope of the work has become veiy much 
wider. All the Provinces are rapidly providing themselves with facilities in 
ererj branch of science which is needed for furthering agricultural research. 
While the work is increasing the contact between the different Provinces is 
decreasing. Co-ordination has made no progress. T believe that very great 
advantages may be obtained by co-ordination and I am in entire agreement 
with the scheme outlined by Dr. Clouston for bringing about co-or£nated 
effort. In favour of ccvordination we have the follovdng facts: — 

1. However |)€ufect the facilities provided may be, every Province will 
have features of its own and will bo able to help other Provinces in some lines. 

2. It is not eoononucal for every Province to work for itself only. There 
are many enquiries which can be carried out in one place and will yield infor¬ 
mation applicable to the whole country. For example, the effect a common 
foodstuff upon milk production need not be tested independently all over 
the country. Carefully planned tests carried out at one dairy will yield in¬ 
formation for all the dairies. 

3. There are questions which cannot be adequately dealt with in one in¬ 
stitution. The data required may be so numerous that several institutions 
must combine together to procure the required information. Some important 
questions on milk production which will be described later, would come under 
this category. 

4. There are some questions which can be dealt with most economically and 
conveniently by a Central Institute. The net energy values (Starch Equi¬ 
valents) of food.stuffs, for example, must be studied at a Central Institute, 
and the w^ork done there must be arranged by consultation so that the require¬ 
ments of the different Provinces and tracts are given due weight. 

6. Comparative studies of foodstuffs such as the Nutrition Section of the 
Imperial Department of Agriculture has instituted required co-operation be¬ 
tween the Imperial and Provincial Departments of Agriculture. Such com¬ 
parative work is of the highest importance not' only for gauging the poten¬ 
tialities and deficiencies of foodstuffs, but also for determining the capabilities 
of different breeds of cattle. The Nutrition Section has already noted remark¬ 
able difference's between Indian and c*ross-hred cattle in the course of such 
work. Co-operation with the Provinces is sure to yield more information. 
This is a class of work in w'hich a Central Institute is essential. 

In all these cases we require joint consideration of the problems and a 
systematic distribution of effort. Other branches of agricultural research 
should undoubtedly lie dealt with in the same w^ay. 

Dr, Clouston^s scheme for effecting cn-orJinafion.-^i would like to make 
some remarks on Dr. Clouston’s proposals. 

1. The Advisory Council for Agriculture in India. This Council would 
function more or less on the lines of the Council in England. It would not be 
concerned directly with the activities of the Provincial Departments of Agri¬ 
culture but it would be kej)t in close touch with the work through provincial 
representation on the Council and would arrange for the execration of co¬ 
ordinated work with the Provinces, The primary duty of the Council would 
be to keep in touch with the progress of agricultural research through Oom- 
niittees of FiXperts. The nierubers of the (3omraitfees would not be drawn from 
the Council but ^ch Committee would be adequately represented CMl the Coun¬ 
cil. The second function of the Council would be to considei and endorse the 
recommendations of its committee and to take the nece.ssary steps for having 
the work carried out. To effect this the Council must be strong and repre¬ 
sentative. It must also possess ample funds and must be able to call upon 
the staff of the Imperial Department for assistance. 
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3* Institutions under ifu Government of Well-stained and weU- 

«qTiip]:>ed specialised institutions under the Central Government are required 
ior carrying out coordinated enquiries in cooperation with the Provinces (the 
functions of the Nutrition Section in this connection have Iwn exemplified 
.above). These institutions may also be called upon to provide experts and 
expert assistance to the Provinces engaged in c<^ordinated work. The present 
institutions under the Government of India will require considerable^ expan¬ 
sion to meet thcffiw demands. Instead of a Dairy Section and a Nutrition Sec¬ 
tion larger separate institutions for these subjects are required. 

3. The Committees nominated by the Council will form the backbone of 
co-ordinating enterprise. Success in the scheme will depend entirely upon 
the work done by the committees. They must bo given every encouragement 
and support. I strongly urge the formation of a committee to deid with 
animal nutrition. The nutrition problems of India are too serious and too 
diverse to be dealt with as a side issue. 

Question 1 (6). —Progress in Research on Animal Nutrition is seriously 
hindered in a number of ways: — 

Firstly, there is a lack of facilities in the field. In the study of mineral 
«5hortage (to take one example onlj^l it is alwolutely essential for the Nutri¬ 
tion Section to carry out feeding tests in selected localities. Such tests could 
be conducted very easily on farms belonging to the Provinces. The Nutrition 
tSecl-ion has carried ouf orie test of this kind at a cost of Rs. 300, the funds 
being obtained from a special grant. The experiment was carried through 
without a single hitch and now the Section has received two cordial invit^ 
tions from Provinces for fuHher experiments of this kind. Unfortunately 
we ( annot undertake this work because it involves the expenditure of monev 
from Central revenues at a provincial farm and the temporary transfer of one 
or two subordinates from headquarters to a provincial farm. As matters 
stand at present this constitutes an improper diversion of Central revenues, 
though actually it is a very economical arrangement. Instead of opening up 
independent cattle farms the Nutrition Section could co-operate with the 
Provinces, using their cattle and their foodstuffs free of charge, for the eluci¬ 
dation of nutrition problems which are of vital interest to the whole country. 
Considering the tremendous economies which this proposal offers, the un¬ 
necessary duplication of farms which it avoids and the possibilities it opens 
up for real progress in Nutrition questions I feel confident that the Govern¬ 
ment of India will be prepared to sanction work on these lines at once, if it 
is approved by the Royal Commission. Animal Nutrition in India cannot be 
studied adequately if the work is confined to a laboratory at headquarters. 

In addition to field work in the Provinces some field work is essential at 
headquarters. The Dairy at Bangalore as at present constituted has no land 
whatever to spare. In fact there is no room l^^re for two Sections. Either 
it must be a Dairy Institute or it must be a Nutiition Institute. The spaoe 
is even cramped for a Dairy Institute alone. The fact that the Dairy pur¬ 
chases a large proportion ot its rotjghage from outside is a sufficiently striking 
proof of this statement. The jilace is not ideal for a Nutrition Institute 
especially as it is under an obligation to provide milk for the troops, but the 
milk production could be reduced down to the Military requirements and thus 
the available space of nutrition work would be considerably increased. 

Further, important nutrition work on milk production must be under* 
taken in this country. Much ol this work will have to be done in collabora¬ 
tion with other dairies but some of it must be done in a ,dairy attached to 
and in the control of the Nutrition Section. The Nutrition Section reciuires 
a dairy and the Bangalore dairy suitably modified w^ould meet the require¬ 
ments. I must make it quite clear Im© that it is not mv wish to obtain this 
place for the Nutrition Section if the Dairy Section finds it suitable and 
wishes to retain it. The point is that there is not room for the two Sections 
here. We are blocking one another on the ground. In other respects too the 
olose juxtaposition is not healthy. The Dairy Section gives a dairy diploma 
4K>urse and relies upon the Nutrition Section for lectures on elementary scieneei 
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tiTitritioti and dairy chemistry. Needless to say the Nutrition Seotion gfives 
what it can gladly. We are pleased and we wdll always be pleased to be able 
to do anything we can in return for the whole-hearted help we have invariably 
received from the Dairy Expert. But the fact nevertheless remains that the 
Dairy Section is incompletely staffed and has to fall back on this Section. 
The conditions do not make for healthy development. 

Another great difficulty to which I have referred in my memorandum is 
due to the fact that tlu' dairy is run as a commercial concern and is therefore 
obliged to go in for cross-breeding. The result of this cross-breeding is that 
there are very few calves available for experimental purposes. The Nutrition 
Section was transferred to Bangalore because it was believed that we would 
have an ample supply of animals here. In the case of calves this is not so. 
There is an ample supply of cows and the Section will very soon be able to 
commence new work on milk production, but it is not likely that we can do a 
great deal even on milk i)r(xluction until we have a dairy under our com¬ 
plete control. In this connection it may be recollected that the School of 
Animal Nutrition at Cambridge recently decided to establish a daily" of its 
own for carrying out investigations in milk production. 

The situation of the Bangalore dairy so far from residential quarters is 
another great drawback to the work on Animal Nutrition. For efficient work 
quarters are required here for the entire staff. 

In conclusion, T consider that the site would probably be suitable for 
either of the Sections, btit it is not suitable for both together. If it is in¬ 
tended to establish efficient and well equipped Sections for Daiiying and 
Animal Nutrition more wspace is absolutely essential to allow for the necessary 
expansion. I would like to suggest the Belgaum dairy as a suitable place. 
The IMilitary authorities might be pref)ared to hand it over on terms similar 
to those under which the Bangalore dairy was transferred. 

Question 16.— Fodder and its storacje. — Sorokxm is the most important 
fodder in India. Broadly speaking there are three types; — 

1. Grain Sorghum used only for human food. The stems are very thick 

and cannot be fed to cattle. They are frequently used as fuel. 

2. Grain and fodder Sorghum. The grain is used as human food. The 

stover (dry stalks and leaves) is chopped and fed to cattle. 

3. Fodder Sorghum. This type is grown only for cattle food and is fed 

green. 

We have carried out a few tests with a stover (chopped stalks and leaves) 
of the second type. Considering the nature of the fodder it is eaten with 
fair relish and the digestibility is as good as or better than rice straw. For 
older animals which can eat it in sufficient bulk it is superior to rice straw. 
The dry fodder is easily preserved in stacks. Tests, carried out by the Nutri¬ 
tion Section, with green Sorghum have shown that it is a rich, nutritious and 
easily digested food. An experiment at Bangalore with very carefully cured 
Sorghum hay, pro})ably the best that has ever been made in India, wm not 
very encouraging. The digestibility was not high It would appear there¬ 
fore that hay-making from Sorghum, is not likely to help agriculture. jSor- 
ghiim silage on the other hand is remarkably go<^xl. It has been repeatedly 
tested at Bangalore and has given excellent results. Bilaging fodder Sorghum 
for storage can therefore be recommended strongly. Hay-making does not 
seem to be satisfactory. However very much more information is required 
csoncerning the merits of Sorghum stover and hay. 

Eay .—At Bangalore we have tested numerous samples of hay from differeiit 
parts of the country baled, stacked and ffesh samples have been examin^. 
Generally the quality has l>een poor, many samples being less nutritious toan 
rice straw. The causes of this bad quality have not been worked out yet. 
In some cases it would appear that the soil and climate were at fault. The 
green plant itself was poor material, containing a very high {mrcentage of 
silica. The proportion of silica however is not always an index of quality. 
Hice straw is rich in silica but is moderately digestible nevertheless. In some 


Mr. F. J. Warth. 



67 


Oftses the hed quality was undoubtedly due to late harvestiug. Experiments 
on the question of harvesting are very urgently needed. It is quite possible 
that in some localities the ^rass is over.ripe at the time of the rains. It is 
useless to attempt hay-making in such regions. A better use of the food 
would be to convert it into silage for local consumption. It is important to 
find out whether there are areas where good hay can be made. 

Presfirmiton of green foddcn .—I bolievo that silage making as an art un¬ 
known to indigenous agriculture, can be introduced almost everywhere for 
T'reservation of grass and monsoon fodders. Fodder preserved in this form 
h very easily digested whilst drying fodders in this country seems to lead to 
reduced digestibility in some cases, I believe Indian agriculture will benefit 
very materially by the extensive use of silage. 

NurniTiON in bex^ation to BBBEDiNa AND MILK PBODUCTioN. —1. More stress 
should be laid on the fact that provision of good bulls is not suflScient to im¬ 
prove the cattle. Deterioration must be attributed partly to bad feeding. 
The food-supply should be studied in areas where bulls are introduced. 

2. There are some difficulties connected with the feeding of good dai^ 
cattle in India. The ordinary milk mixtures which have been found satis¬ 
factory ill Europe are too expensive to be used here. It is important to carry 
out tests with a variety of otir economical mixtures over very long periods to 
determine what effect they have on the cow's life and vitality. Will her useful 
life be affected materially by such differences in feeding? This question is of 
very great economical significance. It can only be studied by well organised 
co-operative tests. The question of mineral supplements for cows is another 
matter on which the milk yield, the cow’s useful life and the vigour of her 
offspring depend. There are many vague beliefs regarding stimulating foods 
and foods which tend to hasten drying. Dairymen require assurance on these 
points. For the dairy industry therefore special nutrition enquiries are 
neefled. In this work the guidance and co-operation of a strong Nutrition 
Disjitute are indispensable. 

3, Jireediny and milk production in eidtivated areas .—I believe silage w^ould 
greatly benefit breeding and milk production in cultivated areas. Under 
normal Indian conditions it is the young calf that suffers most of all. It is 
put on to hard dry roughage long before it has developed a capacity for such 
food. Til Bangalore the Nutrition Section has observed the fatal effects of 
feeding average quality Indian hay to calves. They cannot learn to fill them¬ 
selves and the 'Set Energy Value of the food consumed is barely sufficient fmr 
maintenance. It is useless to add a rich oil-cake to such a ration. On the 
other hand silage feeding to young calves has given us remarkably good 
results. It has never failed. Legume hay is also worth considering. I made 
hay from Phased us Mungo in Burma. It was a rich food and was very much 
trelisbed by cows and young stock. I believe that some legumes containing 
.prussic acid could be converted into perfectly safe and nutritious hay. For 
example, PlioseoUis Lenatus plants contain a very large amount of prussic 
acid but on drying in sunshine the poison is completely eliminated Such 
legume hays would form excellent food for growing cattle. 

Pastubss tboblems. —The pasture problem in India is intensely complicat¬ 
ed and our knowledge of the different aspects is meagre. 

1. Quality of pasture grasses .—We distinguish good grasses from poor ones 
l^rtly by the conditions under which they thrive, that is to say, we assume 
that the good grasses are those w^hich grow on good ground, but we have no 
direct evidence that the so-called poorer grasses are not equally nutritious 
when they occur on good ground. The Nutrition Section working in coDa* 
boration with the Bombay Department of Agriculture is attempting to clear 
up some of these preliminary difficulties. We may also distinguish poor and 
good grasses from the way they are relished by cattle. Here again it is not 
likely that the nutritive value is the only factor inffuencing relhh. Taste, 
smell and presence or absence of hard awns play a part. That cattle are 
gieatly influenced by taste was demonstrated a short time ago in one of cur 
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experiments, in which some of the animals refused to touch a very 
nutritious soft hay M’^hioh is eaten with relish by animale brought up on it^ 
The same thing doubtless occurs on pasture land. The animals are eatixig one’ 
kind of grass and it is practically impossible for them to chan^ over to another 
kind of perfectly good grass even if they are nearly starring. It 1$ by na 
means impossible that at some futui'e date the question of taste and smell 
will have to he studied chemically to elucidate our feeding difficulties.^ The 
awned grasses such as Andrnpogon contoi'tns are definitely a great nuisance 
in our pastures and uuist be classed as bad though the cattle do eat them^ some¬ 
times. The Nutrition Section is engaged at present in determining the intrin¬ 
sic values of different pure species and in estimating the effect of environ¬ 
ment on these values. The mineral question is receiving attention at the 
same time. As this work has onlj^ just commenced there are no data avail¬ 
able. 

2. hn prove went of grazing area ^,—Grazing is a process of selection in 
which the animal consumes the good grasses and leaves the poor grasses. It 
might be suj)posed tlierefore that light grazing would tend to eliminate the 
good species and favour the i)oor ones. Carrying the same argument further, 
close glazing should he less harmful because it would cause a reduction of the 
poor grasses also and hence less change of herbage should result. Another 
method of avoiding selective consumption is to mow the grass. In this way 
all species have an equal chance and the pasture should accordingly improve. 
These expectations are entirely contradicted by practical experience, which 
shows that close grazing is generally fatal to pasture land in India, whilst 
mowing does not bring about any improvement in species. The herbage de¬ 
pends mainly upon the quality of the soil and upon its moisture content. 
Close grazing reduces the organic matter in llie soil (the root system is re¬ 
duced to begin with) and also the water holding capacity of the soil and the 
soil moisture, whilst erosion is ftuourod. The soil becomes poor, the yield of 
herbage falls and its quality declines. Dr. Burns in Bombay has shown that 
fencing and protection from overgrazing improve the soil and the herbage. 
Bunding and regulation of the flow of water may be expected to produce gdod 
results also. Cultivation, which has recently yielded such good results in 
Great Britain, might be tried with advantage, but in making such attempts 
in India certain precaution would have to be observed. The first effect of 
cultivation is very often a great stimulation of weeks and a set-back for the 
grass. Light disc harrowing is most likely to help the grass. I have no 
practical experience in this matter however. Much better cattle food may be 
expected from areas of mixed fanning, hut the close grazed areas are too poor 
to be cultivated. There are inmnnerahle instances in this country of crop 
production on the fringe of culturable land. The grass is ploughed up and a 
meagre crop of juar is obtained. Following that we have a useless plot of 
weeds for a couple of years after whic li the grass slowly establishes itself again. 
It seems to me that amelioration ol tlie land might be tried in such areas, by 
fencing, encouraging grass growth in accordance Avith Dr. Bums' procedure 
and control of surface water. 

3. Mineral deficiencin^ in fodders .—The Nutrition Section is collecting, 
material from A^arious sources for the study of thi.s important question. The 
bulk of the work at present consists of chemical analyses of typical samples. 
One very remarkable result has been obtained in a feeding experiment. A 
sam])le of Indian hay supplemenied with concentrate gave a negative digestion 
of minerals. When it i.s recollected that only a part of the digest^ mineral 
matter is retained in the body it becomes clear that we are here in touch with 
a most serious ease of mineral shortage. It is probable that the question oi 
mineral deficiencies is one of the most important nutrition subjects in India. 
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A*414. Th€ Chairman: Mr. Warth, you are Physiological Choioist in charge 
of the Animal Nutrition Section in Bangalore P—^Yes. 

A.415. You have pnt in a very interesting note for which we are greatly 
obliged. I have Very few questions to ask you. Your note is concerned 
mainly with technical points. 1 hare no doubt that we shall learn a good 
deal from our visit to your Institute this afternoon P —hope to show it to you 
this afternoon. 

A.416. I see that in the early part of your note you point out that there 
is difficulty at the moment in your making the fullest use of your opportunities 
for collaboration with the provincial authorities owing to the decision of the 
Government of India that Central revenues ought not to be spent on provincial 
institutions?—^I would not like to put it quite so definitely as that. 1 do not 
know that there has actually been a decision on that point; it has been pointed 
out to me by the Agricultural Adviser that this would probably not conform 
with the conditions at present prevailing. 

A.417. Has any expenditure suggested by you ever been turned down on 
that ground?—I wish to do an experiment immediately, and it is being held 
up on that account. 

A.418. So that it would seem in that case that a definite ruling of the 
kind I have mentioned has been given?—Yes. 

A.419. Do you find the Provinces anxious to make use of the help which 
you are giving them?—I have been cordially invited in two places. 

A.420. And you think, to get the best value out of the money expended, 
that the Government of India would be well advised to allow the Central re¬ 
venues, under proper safeguards, to be spent in the manner you suggest?— 
1 do, because I consider the work cannot be done unless it is done in those 
particular places which we select. 

A.421. On page 66 an interesting point is raised. You are talking about 
the difficulty of carrying on research work in a dairy run as a commercial 
concern. Is it your view that herds or dairies run for the purpose of research 
are not to be expected to pay their way?—^If they are doing research work they 
cannot pay their way. 

A.422. When you come to demonstration, that is a different mat^'dito- 
gether, is it not?—If you are to demonstrate the profitableness of a procedure 
it must be profitable. 

A.423. And it is very important not to attempt to demonstrate on the 
profit-earning potentialities of an industry at an institute whore money is 
spent on research unless you have your exjperiments entirely separated?— 
It would be very difficult to separate them ; it might possibly be done. 

A.424. Have you had personal experience of propaganda?—^I have had no 
experience of that kind at all. 

A. 425. I judge from your paper that although you have done a great deal 
of work already you yourself feel that you are only at the beginning of your 
labours?—^We have only commenced; we have just begun to touch the problem. 

A.426. And yet the results which you set down here appear to a layman 
like myself to indicate ip^at possibilities for the future?—The conditions are 
eo absolutely different in India that we are bound to point out important 
facts. 

A.4S7. You are really doing entirely original work?—^Because the condk 
tions are so different, the work is quite original. 

A.428. You are doing some important work in the matter of the nutri* 
tlonal value of various fodders ?-^Yea. 

A.429. How do you envisage that information being placed at ike disposal 
of the cultivator in his village when it is ready for publication?—I envisage 
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all this iiifonMation a$ going to the cultivator through the experts who are 
dealing with cattle, not from me to the cultivator. 

A.430, It will be a question of recominendiii|; particular fodder^ 
the institutions where work on cattle-breeding, oattle-feeding and dairying are 
proceeding. 

A.431. We are accustomed in Great Britain to be advised by experts like 
yourself as to the proper balanced rations. That is hardly a practical pro¬ 
position in this country, is it?—With regard to the feeding of cows it is an 
important matter, especially when they are high milkers; that will be a 
difficult matter in this country as I have pointed out in my answers. 

A.432. But you do think that your work will lead to interesting results 
in the matter of choice of foodstuffs for cattle. Do you think it likely that 
your results will suggest that particular cattle are more suitable to particular 
districts owing to their capacity to digest and make the best use of food pro¬ 
duced in those districts?—1 cannot say; it is possible. 

A.433. You are very emphatic as to the value of silage and as to the 
j>racticability of successful p^ropaganda in the direction of spreading the prac¬ 
tice of making silage?—Be(?ause our results have been so very satisfactory 
with it; they have been altogether satisfactory; it is easy and cheap and 
good and sure. It cannot be burnt of course. 

A.434. Is it spreading at all to your knowledge?—I believe all the Provin¬ 
cial Governments are doing their best to push it forward, 

A.435. Of course to the uninitiated mind it looks so improbable as a pro¬ 
cess until you see it done that it is difficult for them to believe that it is practi¬ 
cal.^—Yes, it is so. 

A.436. I take it the only hope of persuading the cultivator to adopt it is 
to give him a demonstration under the conditions with which he is familiar? 
—Yes, and the demonstration is so easy. 

A.437. On page 64, you give the Commission your views as to the merits of 
Dr. Clouston’s proposals for the co-ordination of research work in general in 
India, Have you any ideas of your own other than those which you have set 
down in your note of evidence as to the constitution of a central body which 
might be set up ?—I have not gone into the details at all. My object in writ¬ 
ing this w^as to give an example of how extremely useful such a scheme would 
be as applied to the wwk of animal nutrition and suggesting that in all 
probability it would be equally useful in other directions. 

A.438. I see that like Mr. Smith you are of opinion that sooner or later 
a separate herd at a separate institution will be required for your work alone, 
apart from the dairying and cattle-improvement work ?—The point is that the 
place we have will not contain us both; we are at the limit; we are in fact 
stepping on each other as it is, 

A.439. Would you rather go to a distance with an entirely new institution 
or would you rather have an extension here?—I am afraid the question oi 
extension here would be found to be impossible. There is simply no land 
available, and therefore it cannot be considered. I am afraid that is the case* 

A.440. It does seem at first sight that contiguity as between the work 
being carried on by Mr. Smith and the work immediately under yourself 
would be an advantage in the matter of teaching?—It is a most unfortunate 
thing; I regret it; but the place will not admit of it. 

A.441. You and your staff are doing a certain amount of teaching?— We 
are doing what we can; 1 do not think that the teaching that we are doing for 
Mr. Smith’s section is of .such a high standard that it could not be done very 
easily by his own people if he had more staff. That I consider a trifftng 
matter. There are other matters where contiguity would be useful in com¬ 
bined efforts; that is mainly what we would bo losing. 

A.442. Do you not think that in the future the teaching side of your work 
will necessarily increase?—1 consider that the main increase I may expect is 
in the matter of post-graduate students, not in direct teaching of junior 
students. 
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A.443. So I should expect; so that having that in mind, you see no reason 
why post-graduate training in your work should not be carried on at a separate 
institute?-—Quite easily. 

A.444. Are there any signs that greater interest i$ being taken in teaching 
animal physiology?—I cannot say. 

A.445. Are you having any applications at all from graduates?—We train 
about a man or two a year, mainly men a^ho are going in for dairying. We 
have at present a man under training, a qualified man in other ways, who is 
going to take up the work of animal nutrition in the Madras Presidency. 

A.44b. Are there other openings in India for the t\pe of physiological 
chemist whom you would train as a post-graduate learner?—At present, none. 
I think the work of animal nutrition must increase throughout the country, 
and if that were so, we would probably have the duty of training men for the 
posts. 

A.447. Po you think that the teaching side has an important reaction on 
the research side in the case of your own work?—Ji is no drav*btiek whatever ; 
it is probably a help and an inspiration. 

A.44B. I do not know whether there are any other observations of a general 
uaiure that you would care to make Ijefore 1 ask my colleagues to put ciues- 
tions to you ?—I have nothing to say. 

A.449. Sir Oanga liam : Have you published any pamphlet naming th' 
different fodders on which yon have made experiments, and the results?— 
We are slowly publishing the work that we arc producing, but vre have not 
got very far w iih the work of publication at present. 

A.450. I only w^ant to know the names of the different fodders on which 
you have made experiments?—W^e have recently done a large number of ex* 
poriments on samples of hay produced in this country. 

A,451. What do you mean by hay.^—I mean grass dulj" cured to make it 
into hay. 

A.452. Not wheat straw?—No. We are about to test wheat straw; wo 
are about to carry on a long experiment on wheat straw. 

A.453. And gram straw?—We have not done that. 

A.454. Have you made any t'xperiinents on —^No. 

A.455, Do you know what srnji is?—I do not. 

A.45G- Mr. Smith probably knows about it. In the Punjab it is largely 
given to milch <*attle; we call it senji ?—We would like to test it. There is a 
tremendous task before us of testing innumerable foodstuffs; wo know nothing 
about them at present. 

A.457. What is the meaning of “roughage”?—All foodstuffs which are 
bulky and not highly nutritious. 

A.458. It is not a mixture of straw and cake and that sort of thing, is it? 
—Well, the cake is a concentrate, but straw is the roughage. 

A.459. You say there is a mineral shortage. Do you mean salt? Or what? 
—^Recent work in England has .shown that many foodstuffs are short of lime, 
phosphoric acid, and minerals of that kind. We believe there are severe short¬ 
ages of these essential minerals in various parts of the country. 

A.460. Lime, phosphoric acid hnd what else?—am afraid I said “ and 
various other minerals.” It may be sodiiun and chlorine. 

A.461. And salt?—Yes, and salt, 

A.462. Sir Thomas Middleton : You have just told us that your main work 
at present is investigating the quality of food materials?—Yes. 

A.463. You have got, I assume, a pretty good knowledge of the compusi- 
Hon of the grain of India?—I had to select what work seemed most essentii^ 
and it apiwared that we knoiv more about the grain crops than about the 
eoarse foods, so that I have st>ecialised in coarse foods. 
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A.464, There have been a large number of analyses of the main food 
grains of India, but the coarse fodders have never been investigated?—^That 
is so. 

A.465. How are you dealing with the problem of the quality of the.coarse 
fodders? First of all is there a chemical analysis?—We carry out chemical 
analysis in these, combined with digestion experiments and long or short 
period feeding tests, in fact as big a test as we can with the material avail* 
able. 

A.466. You do carry out digestion experiments here?—Yes; we do not 
consider we have carried out anything at all unless we have carried out 
digestion experiments. 

A.467. Supposing you take one material such as Sorghum foddw grown 
and harvested under various conditions in India, do you find very wide differ¬ 
ence in the digestibility of the samples of Sjorghum ?—That is an important 
piece of work which remains to be done; we know nothing about that, 

A.468. You are at present concerned with the types and not the varia¬ 
tions ?—Yes. 

A.469. Could you give an indication of how many types of grasses you have 
had under investigation? You have investigated mixed herbage, but I sup¬ 
pose you have also been dealing with individual species?—For feeding tests 
we have not carried out a single test for absolutely pure herbage yet except 
perhaps dhuh grass. That was probably almost pure. We have also tested 
Rhodes grass. 

A.470. Have you tested guinea grass?—Guinea grass we have not ac¬ 
tually tested, though it is on the farm. The other fodders were mixed her¬ 
bage as found in various areas. 

A.471. Sir Ganga Bam: Have you published any pamphlets on these two 
grasses?—I have not. 

A.472. Where can we get them?—We are not quite ready to publish these 
things yet; we are collecting the information. 

A.473. Sir Thomas MichUeton : So that you are not able to verify the 
Indian cultivator’s opinion of his several species; you judge from an examina¬ 
tion of the mixed species in hay, and can only form a rough idea of the relative 
quality of the grass contained in the hay ?—That is so. But the work is only 
beginning; that is really the point. T cannot speak with certainty about any 
of those matters. 

A.474. Now, coming from the food materials to the needs of the animal, 
are you doing any independent work to ascertain the needs of the Indian 
animal as distinguished from the needs of those that have been worked out in 
other countries; e.f/., do yon adopt the usual standards provided for the milch 
cow in Europe and America as a basis for the standards in use in Bangalore 
or have you investigated the needs of the Indian cow independently?—We have 
studied the effect of feeding cows in India with the standards adopted in 
America; we have to use American standards because they apply more to our 
foodstuffs than the European standards. We have found the cows very eco¬ 
nomical in the use of this particular standard. I cannot say more than that 
at present. 

A.475. Professor Gangidee : The Armsby standard —The Armsby and the 
Henry and Morris, or both. 

A.476. Sir Thoimis Middleton: You have been using American standards. 
Are you using the bomb calorimeter in your work?—We have done no caloti* 
metric work. I admit it is an urgency; but we have got to build up these 
things. 

A.477. Whereas the standards required for milk production have beeii 
pretty fully worked out in other countries, we are still very ignorant of the 
animal’s needs for work production; especially as such standards as eadist have 
been worked out for the horse. Has any attention been given in India to the 
i»eeds of the working bullock as distinguished from the milking cow?—^Aotoaily 
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work hos been done j but we have not got good figui^es at preeent. J see 
no way of attempting that problem immediately* 

A.478. It is a very difi^cnlt problem P—But we have considered it, and we 
have got plans partly prepared for doing work. 

A.479. Would you say in the case of the working animal as in the case of 
the milking animal, that the Indian animal is economical in its needs P—I 
have found the Indian bullock extremely elBcient in digestion; I can say 
nothing more than that. 

A.480. The Government of India supplied a memorandum to the Civil 
Research Committee last year on the question of mineral deficiency in pasture. 
Did you take part in the preparation of that memorandum?—^No; 1 had no 
information to give. But we have since then made a little progress, but 
there is very little progress to record. 

A.4dl. That explains your answer to Sir Ganga RamP—Yes. 

A.482. Could you be more specific; could you indicate to me any districts 
in which there are indications of mineral deficiency?—I suspect one district, 
but I would rather not say anything definite at present. 

A.483. Have any cases of iodine deficiency come to your notice?—^No. 

A.484. You make a suggestion in your memorandum about the possibility 
of adopting a method that has given good results in Great Britain recently in 
improving our poor grass land. Are you referring to Professor Stapledon^s 
writings? -Weil, actually when I wrote that I was thinking of some of the 
work they have done in Wales. 

A.485. That is Professor Stapledon’s work?—Yes. 

A.486. You must recognise that Wales has a climate which is peculiarly 
suitable for this method of improving pasture land. I personally should doubt 
very much whether it would be likely to succeed under Indian conditions?—I 
am not prepared to say anything on the subject except as a suggestion. 

A.487. lh\ Uyder: There is some post-graduate teaching done here under 
your direction?—I have had students during the last three years. 

A.488. And you are not satisfied with the standard of knowledge of chemis¬ 
try with which these people are equipped?—It depends on what work they 
are to do when they leave me; if they are to be cattle-breeders or cattle ex¬ 
perts, I consider that I have shown them something about the value of food¬ 
stuffs which will be useful to them; if they are supposed to go back to their 
Province and take up the study of animal nutrition, I say they cannot do it. 

A.489. I.iet me go into the question of the relation of Indian Univeraitiea 
to the instruction given by you. You know that we have the B.Sc. and the 
M.Sc. In the B.Sc. you must have either chemistry or physics and one more 
subject. In the M.Sc, you need have only one subject, chemistiy for example* 
In the Honours course there is a thorough grounding in chemistry, and one 
or two subsidiary subjects, i.f,, to test the knowledge of the student in English 
and in another subje^ like that. I cannot make discrimination between the 
Universities, hut take the M.Sc. or the Honours standard. Do you think a 
man who takes an Indian M.Sc. degi*ee in chemistry would be able to carry 
on such researches as you are carrying on after he has passed through a course 
of training given by you ?—I see. absolutely no reason why he should not 
there is no reason at all. I should say that he has undergone a training which^ 
will fit him for the work. It depends upon the man entirely; I think he 
would be perfectly able to do it; there is no reason why he should not be able 
to do it under those conditions, 

A,490. For the proper development of post-graduate teaching here so that 
these people might become dairy , experts or might carry on research such as 
you are carrying on, would you insist upon either an Honours degree in chemis¬ 
try or an M.Sc. defsree?*—It depends upon his future work. If he is to do this 
class of work then be must have a high training in chemistry or the allied 
work that he proposed to take up \ if he is going to be more on ^e agrioultursd^ 
side, that is not necessary. 
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A.491. That, of course, would be a waste, if he went to the agricultiutal 
side and gave up the special training which he has received?—^If he is going 
to be a cattle expert, he really ought to be a cattle expert even when he comes 
to me; an Honoup degree in chemistry is not requi^ for that part of the 
work; but if be is going to take up the study of nutrition, then he must 
possess chemical knowledge. 

A.492. Our object is to aim at tbe production of bio^chemists attached to 
different institutes in different Provinces of India. I personally consider that 
it would be a waste of your time and resources if these people went over and 
became cattle experts?—T should say that the3^ would have had one kind of 
education and were going to try to do something else, 

A.493. There are no other bio-chemists attached either to the Indian Uni¬ 
versities or attached to departments of Provincial Governments?—There is 
nutrition work being carried out; very useful nutrition work is being carried 
out at Lyallpur by the Agricultural Chemist there. 

A.494. Sir Jamesi MacKenna • What do you consider to be the most im¬ 
portant All-India problem in animal nutrition which is facing us at present? 
—I think the mineral deficiency in our foodstuffs is the most important All- 
India problem. 

A.495. Have you taken it up yet?—^We tried to take it up. 

A.496. What are the difficulties in getting on with that P—It is again this 
question that we have just had before ns; 1 cannot do the test at the place 
where it is essential that the test should be done. 

A.497. That brings you up against the Devolution Rules?—Yes, the Devolu¬ 
tion Rules are hindering this work which, I must say, is the most important 
question. 

A.498. Until you have free access to the Provinces and the right to spend 
money in the Provinces, you cannot get on with this very important All- 
India question?—No, I cannot. 

A.499. You are doing a certain amount of wort on fodder crops?—^Yes. 

A,500. Have you any facilities here for testing fodder crops?—There is no 
room at the dairy, as I have already pointed out, and it is absolutely essential 
that I should grow crops for testing. I cannot grow any crops for testing. 

A.501. Can j^ou give us any rough idea of the equipment and the staff 
necessary to make your section self-contained and adequate to tackle the 
problems you have in front of you?—Well, just to deal with this one single 
point I consider T require 100 acres of land for fodder crops. 

A.502. What staff do you require?—^Tlie farm staff to deal with that. 

A.503. That is a matter of detail?—^Yes, I have not considered it. 

A.504. That is a matter for you to fight out with the Government of 
India?—Yes. 


A.SOo. VrofesHOT Gangvlce : For the investigation of mineral deficiency, 
you could not get adequate laboratory facilities?—Our laboratory is very 
small, as you will see this afternoon. We can do a fair amount of work in 
it; wo are not really afraid of that; but the chemical analysis of foodstuffs 
does not give tbe necessary information. You must test it on the animal and 
you must test it on the animal at the place where it is produced. That is our 
trouble. 


A.506. And for that you have not got sufficient funds?—It is not so much 
the funds; it is the procedure which is illegitimate almost, you may say, for 
us to follow at present. We have not the right to work at the places wlxere 
we want to carry out this work. 


A.507. Your expenses are another question; the question is that yon have 
not the proper f^ilities for carrying on the work ?—Expense is a wnall thing, 
but of cour^ it IS a factor which prevents us from working; we are not allowed 
to expend the money for that objeejt in the Province. 
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A,508. You Btty in your memorandum that you took up this duty oi train¬ 
ing these post-graduate students voluntarily; was that without any direction 
from the Central G<>verument?—If you wish me to lay stress on that, I mors 
or less insisted on doing it, when it was perhaps objected to. 

A.509. You felt the necessity of having post-graduate students?—wished 
to have them. 

A.510. And without any direction from the Central Government?—^Not in 
the first place, no; I asked for it, and tlien I was allowed. 

A.511. About 7 students have already completed the course?—^Yes, about 7. 

A,512. Could you tell us how they are being employed now'?—One of the 
Students; is Assistant Professor of A{?neuhure. in the Punjab; two, I believe, 
are Deputy Directors in the Punjab; one is the Manager of the dairy at 
Nagpur. 

A.513. It is rather gratifying to see that you hold a very high opinion ot 
those who actually took the course?—^They were selected men who were sent 
to me, and I found them very nice and agreeable men. 

A, 514. And yet you say definitely that these men were not fit for higher 
posts?—I said they were not trained for taking up the work of animal nutri¬ 
tion. 1 think I gave you that reply. 

A.515. Di\ Uyder : May T make that clear? If you had a first class or 
second class M.Sc. of an Indian University and he received training under 
you, Avould you say that such a man was fit or not fit for a first class post?— 
1 say that there is no reason w^hotever to suppose that he w^ould not be fit. 

A.516. Professor Ganonlee : What are the qualifications of these men that 
you have trained!*—I specified them in my memorandum. I cannot say ex¬ 
actly now w hat it was. They had not specialised in the important and neces¬ 
sary" subject. 

A.517. Referring to your own research, you ha%'e made a very good begin¬ 
ning in the investigation of some of these fundamental problems of animal 
nutrition. Have your investigations attracted the attention of the Provin¬ 
cial Departments of Agriculture?—1 do not think the Provincial Departments 
of Agriculture are really at present aware of what work has been done. We 
ha\'e not been able to publish very much so far, 

A.51S. You say, T think, in your printed memorandum that the Military 
dairy farms took up the question, and they came to you for advice and direc¬ 
tion, and also that you started (*o-operative experiments in the Provinces ot 
Madras, Bombay and so on?—That is so. 

A.519, They were attracted by your work?—Perhaps we went to them; 
they did not come to us. We cannot say that the work has made any great 
impression on the country, bi^cause it has just commenced. 

A.520. Yoci do a considerable amount of advisory work, I see here, tor 
the provincial departments?—^We answer questions occasionally. I consider 
we have not done very much in that direction. 

A.521. Do these Provincial Live.stock Experts pay occasional visits to 
Bangalore in order to study these various lines of investigation?—^No, they do 
not. 

A.522. The most important experiment to my mind is your digestion 
experiment, and you have obtained the co-efiicients which enable you to esti¬ 
mate the digestibility of cattle fodder and cattle foods. Now, are you under¬ 
taking a study of the relative values of Indian fodder and feeding stuffs?— 
At present, we are studying the relative value of all fodders by co-ordinated 
long-period feeding tests, and seeing how much fodder is practically reejuired 
to maintain animals. That is the way we are comparing them at {Wesent; it 
is not a very accurate method; when we have more means, we will institute 
more accurate procedures. 

A.523. But, neveii^eleBS, this work is so important that the Provincial 
Livestock Experts ought to he interested; do you mean to say that they are 
not interested?—Again, I say we have worked here for 2i years only. Before 
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A year and a half was over, we canid not publish anything; we have now com« 
meuced to publish. People are perhaps beginning to know that we exist, and 
we hope to have a great deal of contact with these people later on. 

A.524. You have published articles in the Agricultural Journal of India 
which T read with great interest?—I have published tw'O articles in the Journal 
and two memoirs so far; it is merely a fraction of what we have to do. 

A.525. You mention here that feeding tests may be carried out in any 
part of the country. Do you receive any requests from the Provincial Agri¬ 
cultural Departments for the purposes of such tests?—Fortunately, we have 
the Imperial Dairy Expert’s farm at Karnal, wdiich is always open to me, as 
everything of his is generously open for work; and we have carried out experi¬ 
ments there many miles from our headquarters; W'e have actually commenced 
another experiment this year. 

A.526. So that, in view of this, shall I say, apathy of the Provincial Gov¬ 
ernments, you feel that co-ordination of some sort is necessary?—I do not wish 
to say tliat the Provincial Governments or the Provincial Departments are 
apathetic in the least. 1 do say ihat co-ordination is very important. I have 
pointed ont the ways in which co-ordination will help the work, and T think of 
course the means must be provided for carrying out this co-ordiuated work. 

A.527. Do you think that the existing organisation is inefficient to bring 
about that co-ordination which you desire?—From my note, you will see that I 
consider it is inadequate, and I coiisider that the provision of these facilities 
for co-ordination will yield very good results as far as the nutrition of animals 
is concerned, and I believe they would act beneficially in other branches of 
research also. 

A.528. AVould you like to have an Advisory Council, functioning on the 
same lines as the Council does in England?—Yes; it would be advisory, with 
the proviso that there are acting committees under it. 

A.529. No executive authority would be given to this Council ?—It is hardly 
for me to make recommendations of that kind. If we give executive power, 
it would be all the better. 

A.530. I raise this point because you say here “ would arrange for the exe¬ 
cution of co-ordinated Avork.” That siiggohts that you are looking for executive 
authority vested in this Council. Do you think the Board of Agriculture is 
functioning in that direction as an Advisory Council?—Yes, for the purposes 
which we are thinking of; in co-ordinating work w^e want something stronger, 
and provided with funds and power for carrjnng out co-ordinated work. 

A.531. Then you will not be satisfied merely with an advisory function?— 
I think it must be mainly advisory. 

A.532, With regard to your Sorghum silage, what type of silage have you 
evolved? Have you evolved any particular form?—No particular form; I 
have just tested the ordinary Sorghum silage here. 

A.533. Would your method be expensive for the farmers?—^The catting is 
an expensive item. 

A.634. Br, Ryder : I was wondering whether you, os Physiological Chemist^ 
were also considering the question of the best method of preservation of the 
vitamin contents of such fodder, so that the vitamin contents of the milk and 
other produce may be preserved and increased?—There are many important 
questions which we would like to tackle, but cannot do so. 

A.5d5. Mr, Kamat: On page 59 of your memorandum you say that 
the cross-breeding principles on which milk production at Bangalore is based 
are an endless trouble to the Nutrition Section. You also say there that the 
dairy only wants to have half-bred cows, and that their ojffapring is a useless 
mongrel, which they must sell. Do I take it that you disagree with this 
principle which the Bangalore dairy is following?—Not at all. The only thing 
is that it does not help me in getting the cattle I require for experimental pur¬ 
poses* They do not keep their calves because they are not very valuable to 
them, and we have not got as many animals as we would like for experimental 
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purposes* I have no criticism whatever to make with regard to the principle 
of cross-breeding. 

A«5d6. So that, the complaint h only from the point of view of the expert- 
mentehwork?-~-*That is all. 

A.537. Not from the point of view of breeding or milk production?—Cer¬ 
tainly not; I cotild not possibly criticise it. 

A.538. And then the remedy you suggest at the end of that paragraph is 
to put the dairy on an experimental basis, which would enable it to breed 
and select animals. Will you please explain what that means?—If the 
dairy were breeding country stock, they would not mind keeping all the 
young animals, and I would thus hav^e more young stock to work with. 

A.539. You agree that this* policy of selling the offspring from the cross¬ 
bred cows is the right one, which even private cultivators can follow?—I have 
nothing to do with that subject whatever. 

A.540. You do not wdsh to express an opinion on it?—It does not concern 
me; J would rather not. 

A.541. Sir Ganga Bam : What propaganda do you employ now to teach the 
agriculturists the value of your labours.^—In answer to the Chairman I ex¬ 
plained that J propose that all the results we obtain should be made known 
through the Agricultural Departnumts and not from me direct. 

A.542. It has not been done so far in any shape or form?—No; T would 
rather not do that; T am not in contact with the agriculturist. I am doing 
^experimental work, and I would make it known to the Agricultural Depart¬ 
ments. 

A.543. Are your reports secret?—Certainly not. 

A.544. Is there any publication of these reports?—There is the annual 
report to bo had, and there are other publications that we make, in the form 
of bulletins, or memoirs, or any articles in the agricultural journals, 

A.545. Is yours the only Institute of Animal Nutrition in India, or are 
there any others?—There is an institute in the Punjab, which I mentioned, 
where work on animal nutrition is being done to a small extent. 

A.546. Is that a subject of the College?—It is one of the experimental 
subjects. 

A.547. Who is doing that?—Dr. Lander, Agricultural Chemist to the Gov¬ 
ernment of the Punjab. 

A.548. The Chairman : You would agree with me that the scientist who 
rushes into print before his results are ready for publication is rather apt to 
find that his reputation goes up like the rocket and comes down like the 
stick?—I agree with you. 

(The witness withdrew-.) 

The Commission then adjourned till 4 p,m, on Thursdayy the 11th Novembery 
1926y when Mr. N. Bama Bao, SeneuUure Expert toiih the Government of 
Mysore, was examined. It then proceeded to take evidence at Coimbatore 
from ISth to Idth Nore-mher, 1926. For the evidence of Mr. N, Bama Bao 
and the first 6 witnesses (provincial) at Coimbatore see Volume HI. The 
last witness to be examined at Coimbatore was Bao Sahib T. 8. VenkaU 
raman (Imperial) whose evidence follows. 
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Tuesday, November 16th, 1926. 
COIMBATORE. 


Present : 

The Marquess op Linlithgow, D.L. (Chairman). 


Sir Henry Staveijsy Lawrence, 
K.aS.L, LC.S. 

Sir Thomas Middleton, K.B.E., 
C.B. 

Rai Bahadur Sir Ganga Ram, Kt., 
C.T.E,, M.V.O. 

Sir James MacKenna, Kt., O.T.E., 
I.C.S. 


Mr, H. Calvert, C.T.E., I.C.S. 

Raja Sri Krishna Chandra OArUPATi 
Naiiayana Deo of Parlalcimedl. 
Professor N. Ganoulee. 

Dr. L. K. Hyder. 

Mr. B. S. Kamat. 


Dewan Bahadur T. Rachavayya Pantulu 
Garu. f 

Rao Bahadur B. Muniswami Nayudu t (Co-opted Memlors.f 
Garu. J 


Mr. J. A. Maimx, I.C.S. 
Mr. F. W. H. Smith. 


I (Joint Secretaries.) 


Rao Sahib T. S. VENKATRAMAN, B.A., LA-S., Government 
Sugarcane Expert* Coimbatore. 

Replies to the Questionnaire. 

Question 1 {b ).—One obstacle to the realwatioii of the maximum benefit 
from the sugarcane breeding work at Coimbatore is the non-availability of sub¬ 
stations in the main sugarcane provinces of the country under the direct 
ccritrol of the Coimbatore station. 

'fhe Coimbatore station is intended to produce, by breeding, improved ty]‘es 
of seedling canes for every part of India. There are three essential requisites 
for the proper discharge of this iunction bv the station : first, the actual pr<xluc- 
tion of the improved cane seedlings; second, the careful testing of the improved 
types uith the indigenous kinds witfi a view to selection; and thi?‘d, the 
distribution of the new canOvS to the cultivators. 

Over 80 per ceut of the Indian area under sugarcane is in sub-tropical 
India, where the canes do not generalh flower, or even if the 3 " do, do not set seed. 
The breeding of cane.s for the vhole of this region has, at present, to be done at 
Coimbatore in South India. The station at Coimbatore is now in a position to 
raise any number of seedlings and with most of the desired parentages. It may 
now, therefore, be assumed that there are no very serious difficulties as regards 
the first requisite. 

The s(*cond requisite, viz., the testing of the new canes in comparison with 
the local kinds and their selection, is at present done in two stages. The 
leading indigenous canes of Northern India are now acclimatised at Coimbatore 
and the ne\\' productions arc compared with the indigenous kinds at Coimbatore 
itself and a preliminary selection made, of such as are distinctly superior to the 
indigenous varieties. This first selection at Coimbatore is made none too rigid, 
through fear of losing any that might ultimately prove useful, wdien actually 
grown in Northern India. 
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The secmd, md hy far the more important aeleotiony baa to be made in 
^ locality itaelf and this is, at present, done in the ProrinciaJ Cknrermnant 
firms. Experience shows that these teslinR stations could be divided into at 
least three difierent groups according to the manner in which the selection 
work is carried on. 

We have, first, the class of stations which have an intimate knowledge of 
local conditions, know exactly which sort of cane will be an improvement on 
the canes in the locality,—are keen about the trial and spread of flbe new canea 
in the locality and are, therefore, only too eager to take full advantage of the 
Coimbatore 'work. Such stations render all possible help to Coimbatore in 
gathering complete data on the good and bad points of the new canes. 

The second gfoup comprises stations which are willing to do all they can 
ifeo test and spread the new canes but are unable to do so for a variety of 
reasons, such as lack of adequate stafi, time or space for properly carrying out 
the tests, or inadequate facilities for getting an intimate knowledge of the canes 
in cultivation in the locality. In some of these, the cane is one among the 
many crops needing the attention of the stafi employed, with the result that 
it does not receive adequate attention. 

There is a third group of stations which, for certain reasons, are not very 
keen alxiut the Coimbatore canes. 

There is thus seen to be a considerable amount of difference both in 
methods and in the standards’ adopted, by the various testing stations. When 
it is remembered, that the testing in the Provinces is the more important test 
in the selection of the improved seedlings, the disadvantage of the present 
arrangement would be obvious. 

The remedy for the pres<*iit state of affairs lies, in the opening of sub¬ 
stations in every major cane tract under the control of the Coimbatore station 
by the Imperial Department of Agriculture. The sub-station 'would be needed 
for each cane tract irrespective of the political lK>iindaries as to Provinces. 
These sub-stations would carry the work a step further forward, f.e., to the end 
of selection of the seedling for the locality and up to the distribution of the 
cane to the cultivators in the tract, which latter activity is best left to the 
Provincial Department of Agriculture. 

There would be another very important advantage resulting from the 
founding of the sub-stations mentioned above. For the breeding work at 
•roimV>atore to be carried on at its best, a considerable amount of kno'wledge is 
needed about the conditions of growth obtaining in the^locality and a personal 
touch with the improved seedlings as they spread into "cultivation. The found¬ 
ing of the sub-stations will secure both these concUtionH. Sugarcane is. 
generally, a paying crop and, if properly run, the testing station should be able 
to remit back as receipts, a fair |K)rtion of the monies expended on it. The 
sub-stations would be in a position not only to roex^mmend the Coimbatore 
seedlings most suitable for the locality but supply besides a fair amount of 
material of the recommended seedling. 

The proposed sub-stations should seek the full patronage and support of 
the provincial departments, because the satisfactory working of the sub-statiom 
would depend a great deal upon the hearty co-operation between these 
the Agricultural Department in the Province. 

Question 8 (d).—A striking instance of effective demonstration and propa¬ 
ganda is afforded by the work of the Sugar Bureau at Pusa in spreading into 
Bihar the improved Coimbatore canes. The Bihar work has further been 
partly responsible for attracting the* attention of certain of the other Pro¬ 
vinces to the merits of the Coimbatore productions. 

The main feature in the work was the large scale tests which were carried 
out in the fields of the planters themselves. Besides being on a large scale, the 
4est» w^ere complete and based on results obtained by passing a full and suffi¬ 
cient quantity of cane through the factory and comparing the improved cane 
with the local variety in all its aspects from the sowing to the ohtainment of 
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the finished product in the form of sugar. The thoroughness of the testr 
readily carried conviction to the planters who quickly adopted the new canes. 

When the cultivator sees a demonstrated crop in a Government farm, he 
sees along with it costly machinery and other equipments—though these mav 
be there purely for experimental purposes—^and leaves the farm with a sHrewa 
suspicion that the good results have resulted from other causes besides the 
ones mentioned. On the other hand, if he notices an appreciable difference in 
favour of a new variety in his own land and with cultural operations carried 
out by himself he readily takes up the improved strain. 

Two other contributory factors to the success of the fusa *work have been 
(1) the presence in the locality of an enlightened set of planters who had given 
up the indigo crop and vrere eagerly on the look out for another to replace it 
and (2) the personal keenness of Mr. Sayer, the officer in charge, in pushing 
the new Coimbatore canes into cultivation. 

Enlightened planters like those in the white sugar belt of Bihar are not 
generally available elsewhere. It is my experience, however, that the ordinary 
cultivator is not quite as conservative as he is at times represented to be. Once 
he sees a good thing and sees it in a manner which readily carries conviction to 
him, he sometimes goes even beyond the limits demanded by caution. I have 
had such experiences in connection with the improved Coimbatore seedlings. 

Questjon 4 (a).—A greater co-ordination of agricultural research in the 
Provinces, than is available at present, is desirable. I have known instances of 
experiments started in a Province, without any idea of the results as obtained 
from ihB same experiment eKewhere. I tim not against tbe same experiment 
being conducted in more than one Province. The variations in climatic and 
other factors, that arc found within a coutimuital country like India, render 
such experiments useful and desirable; a greater touch between the workers 
will conduce to greater efficiency mid quicker results. 

With the steady advance that is l)eiug made in the direction of provincial 
autonomy, the Provinces are likeh not to support, if not to resent, any 
contra! organisation other than of a purely advisory character. To bo useful, 
any central organisation should be so developed as not U> suggest any idea 
of domination or dictation to the Provinces in the matter of agricultural 
research. With the Kefonns the situation needs a rather delicate handling. 
Facilities for a more fro<jUent meeting in conference of experts working on the 
same subject, and a small central board consisting of experts as well as of the 
leading interests in agriculture and allied industries, might meet the situation. 
The touchiness of the provincial departments should be satisfied by including 
in the board senior men from the Provinces as well. Such a board need not 
necessarily involve much additional expenditure, as the members could be 
made to serve in an honorary capacity. This board could periodically get the 
programmes of work from the various Provinces and might function both for 
co-ordinating research and for offering advice on matters of importance. 

(h) The department under the Central Government should he so developed 
as to carry a full complement of exptrt staff in all the branches of agricultural 
ft is true Agriculture is a Transferred subject in the Provinces and 
rightly so after the Reforms. Many of the problems dealt with in the Provinces 
are b^t studied in the localities themselves. The scientific officers in the 
Provinces are apt to be pre-occupied with local needs and work with a view 
to comparatively qtlick results. Research into the fundamentals of the 
problems involved is be.st tackled by a central department. 

There are certain problems such as ** The Indian Sugar Problem ” and the 
rather important work of “ Plant Introduction which are best bandied by 
the department under the Central Government, 

The data here given w^ould show that the improvement of sugarcane 
varieties in India could not have been done efficiently by any agency other than 
a central department. Some of the poorest canes in India*^ are those found in 
the imirrigated tracts of the Punjab and the largest cane area in India k in 
the United Provinces. The sugarcane does not flower in either of these regiene 
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but does so freely in the Madras Presidency in South India; and, in thisr 
Province, the cane occupies but a subordinate place among the crops of the loca¬ 
lity. The regions most to benefit from cane breeding are thus preolud^ froxn^ 
undertaking any work in this direction; whereas, the Province in which the 
cane fiowers freely, would not feel justified in going in for any large expen¬ 
diture on the crop. If the Central Government had not started the Coimbatore 
Sugarcane Breeding Station, it is difficult to see how else the improved seedling- 
oanes for the Punjab, the United Provinces and Bihar would have been 
secured: very likely the work would not have been undertaken. 

The Central Department, while primarily intended for the country as a 
>*rhole, should be able to bring its superior resources to bear on any particular 
problem which might have become suddenly urgent and important in any of 
the Provinces. Any existing indifference of the Provinces towards the central 
department would disappear after a few definite demonstrations of help and 
oO-operation to the Provinces as indicated above. 

It is purely an accident that Pusa in Bihar happens to be the headquarters 
of most of the agricultural research work under the Central Government. 
There are certain problems which are better studied in localities other than 
Pusa. When such a problem arises, the central department should be able to 
found a station in the Province and carry work on its own account. The loca¬ 
tion of the Tn)pcrial Sugarcane Breeding Station at Coimbatore is a striking 
example of the usefulness of such an expansion. 

(c) (i) The services rendered by the Indian Agricultural Service are satis¬ 
factory, though capable of improvement in sundry directions. The recent 
ludianisation of the service—^that ha:^ followed from the recommendations of 
the Lee Commission—^has not in my opinion detracted from its efficiency. 

Indians in the department have at the start relatively more difficulties to* 
contend with. For one thmg their work takes longer time for getting recogpi- 
tion in the country. I know of instances, where such work received recognition 
outside the country earlier than within it. So long as the Indian recruit is 
properly and carefully selected, there need be no fear of loss of efficiency. 

It is hardly six years since anything like an effective Indianisation waS' 
initiated and that t<w in but a few of the Provinces. To condemn this policy 
as leading to inefficiency within such a short period is totally premature. 
Even new sugarcane seedlings need a longer time to judge of them with any 
claims to accuracy. 

Greater opportunities should he given to the officers of the department to 
see work elsewhere both wuthin the country and outside of it by affording such 
facilities as deputation and study leave. 

Any foreign training needed for recruits into the Indian Agricultural 
Service is best given after some service within the country. This would 
enable ihe individual to get a good grip on the problems that he will be faced 
with after his return to the country. The Indian Universities are rapidly 
developing in equipment and efficiency and the need for foreign training would 
steadily disappear with the advance of time. 

The short-term system of recruitment is not of general utility in the case 
of the Agricultural Department. It would involve greater expenditure to the 
State without compensating advantages. Its use is confined to cases w*here 
a costly specialist has to be employei in connection with problems which are 
capable of solution in a comparatively short period of time. The problems 
presented to the agricultural researcher often need a long period of attack for 
their proper solution. 

Question (a) (t) and (H ).—With the progress in breeding, a new line of 
work would appear to have opened out in connection with the reclamation of 
waste or alkali lands. A sugarcane seedling obtained at Coimbatore by hybri¬ 
disation with a wild grass, has shown a marked capacity to grow under*advei*8© 
soil conditions; the ability has apparently been derived from the wild ancestor. 

The reclamation of waste and alkali lands could now proceed from two 
directions; one, by acting on the soil and second, by breeding a strain wbidi' 
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'Would grow under adverse soil conditions. Certain root studies by tbe writer 
4iave shown a definite promise in this direction. Once a barren land gets 
accustomed to vegetation, of however poor a quality, it would appear to be 
easier later on to accustom the land to more remunerative cropping. 

QoBSTiaN 11 (a) (i). I would urge the appointment of crop specialists in the 
case of the more important crops in the country. It Is only at tlie hands of 
such a specialist that the crop would get the attention it needs. The pure 
scientists have often a tendency to look at the crop piecemeal and from the 
view point of their own science. The crop needs to be studied as a whole for 
rapid progress in its improvement under cultivation. 

(f). A striking example of successful crop improvement througji breeding 
as ah^orded by the work of the Sugarcane Breeding Station at Coimbatore. 
'This day and within about a dozen years after its founding by the Central 
«Gh>vernment, its productions are rapidly spreading into cultivation in every 
Province to which they have been distributed. The published departmental 
^reports are replete with rwferenoes to their merits. 

I have made an attempt, to obtain from the District Officers, an idea of 
the increased money value resulting from the spread of the improved 
Coimbatore canes in place of the indigenous varieties. The figures for the last 
aeason are :— 

(1) An increased profit of a lakh and a quarter of rupees in Bibar. 

(2) A lakh in one circle in the Punjab. 

(3) A third of a lakh in one circle of the United Provinces. 

It is just nearing foin* yeara since the Coimbaiore canes got into cultivation 
and the above figures arc bound to increase very rapidly wdth the advance of 
time. 

One of the Coimbaf/ere productions—Co. 281—^has shown ** extremely 
iavourable results both as regards tonnage and sugar contents ” in Cuba. It is 
said to have stood “ easily the first in sugar ” and “ very high in tonnage 
It is thus possible that, as time advances, the utility of the Coimbatore work 
may extend beyond the limits of the country. 

Question 13 (?h 'Phe Act now in force against the importation of sugar* 
canes from foreign countnea is fairly adequate, though there exist possibilities 
of evading the Act In sundry ways.' A quarantine station, for receiving new 
introductions and growing them for a period under strict control before passing 
-#hem into cultivation or for breeding, is likely to be needed in the near future. 
Ivfost of the other cane countries of the world now possess such a station. 

(ii). The breeding of disease resistant strains opens out a new, efficient and 
'promising line of work for protecting crops against infection from any parti- 
<oular disease. 

Question 17 (4). The Indian Sugar Committee recommend the starting of 

a model sugar factory by Government in a suitable place (vide page 330 of their 
Rej)ortb At present Indian capital Is rather shy of investment in sugar 
concerns. The ostabrishment of a Government factory, carrying on research 
work on the various operations, and the publication of reliable data from time 
to time will stimulate the flow of capital into such concerns. This is a necea- 
saiw step to make India self-contained in the matter of sugar. 
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Oral Ovlilaiioa. 

A.649. The Chairman : Rao Sahib Venkatraman, you are the Sugarcane Ex* 
pert to the Government of India? — Yes, 

A.550, You put in a very interesting and instructive answer to the Ques¬ 
tionnaire issued by the Commission. Would you rather make a statement of 
a general character at this stage or shall I proceed to question and answer at 
once?—I have no statement to make. 

A.551. The ('Commission has ot course in mind the very interesting exhioi- 
tion which you arranged nt the sugarcane station the other day?—Thank you, 

A.552, And we are also grateful to you for all your arrangements. Would 
vou give the Commission tpiite shortly the story of your professional train¬ 
ing?—I am a Botany graduate of the Presidency (Jollege at Madras, having 
been a prizeman and placed in the first class. After that I had about 18 
months’ training as a post-graduate scholar in the same college; I was drafted 
into the Agricultural Department under Dr. Barber who was tlieii the Oovern- 
ment Botanist. I entered the department in the middle of 19()7 and I had 
experience of teaching for one year. From 1908 to 1912 1 was doing research 
work on various croj)s ns cotton, gfo«7« and also certain garden plants like 
luirnhiUs and other filnnls under r>r. Barber. In 1912 when the Government 
-of India were starting the Imperial Sugarcane Breeding Station, Br. Barber 
selected me to work under him and with him. I have been associated with 
Dr. Barber from the veiy commeneement of his experiments on sugarcane 
breeding. I might perhaps mentum that experiments were started in sugarcane 
hreediug a year (‘arlier than the creation of the post of Government Sugarcane 
Expert itself; Ijecuuse oven as Govermnent Botanist, Dr. Barber devoted atten- 
tjon to this work. It was certain preliminary results, o))taine(l, even before the 
Sugarcane Station materialised, that induced the then Board of Agriculture to 
definitely recommend the starting of a Sugarcane Station. From 1912 till 
1918 I have been >\’tjrking under and with Dr. Barber in connection with cane 
breeding. From 1918 onwards I have been in independent charge of the 
station. That brings it up to date, 

A,553. To proceed at once to the central point of your proposals, I under¬ 
stand from your memorandum that you look with favour upon the setting up. 
in every major sugarcane tract, of stations linked with this Coimbatore 
Station, I suppose under tfu' general direction of yourself, each station apply¬ 
ing itself to the immediate problems of its owia district?—Quite ao. Only, 
the sub-stations which I have in mind are intended to grow the seedlings pro¬ 
duced at this ])Iace and carry the w'ork a step further. If I may exydain, at 
present, sugarcanes do not flower in Northern India and therefore the seedlings 
have to be bn?d at Coimbatore, From here we send only setts or cuttings and 
this station being far removed from the main sugar tracts of this country, the 
selection made here has to be of a preliminary character; we dare not "reject 
tfx> many, for foar of lo.sing some which ultimately may prove of use in the 
Provinces, The sub-stations, which I am contemplating, would grow these 
seedlings, look after them and carry the %vork of Coimbatore a step further. 

1 expect, these sub-stations would shorten the work of this station by about 
four to five years in the attainment of results in the Provinces. 

A.554. I seem to see also in your note of evidence some indication that- 
you are not perfectly happy in your own mind as to bow this proposal, which 
you have teen enlarging upon, would be received in the* Provinces within whose 
boundaries these stations will be situated?—do not expect any difficulties sc 
long as the Provinces are not asked to provide the funds. 

A.555. You think that, if you are allow^ed to exercise your tact, and provide' 
the funds, you wdll overcome all resistance?—! should think so. 

A.556. I want this from you in particular; in your view is the fact that 
this is one of the few districts in India, where sugarcane will flower, a reascmc 
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for breeding that crop in a different! fashion from the standard methods, accord¬ 
ing to which, you would suggest dealing with other crops?—Yes, it is so. 

A,r«57, So that, if I have made my question clear, you would not suggest 
centra] research or plant breeding stations reproducing them‘^elves in every 
typical district throughout India, as organisations financed by and responsible 
to the Central (toveinment. You would not suggest that ns to crops other than 
sugarcane?—Not on the breeding side, no. 

A.r>58. On the research side you would?—I should suggest Central Govern¬ 
ment Stations. 

A.559. Central Government Stations?—Contra! Government Stations with 
regard to some of the major crops, to go into the fundamentals of the problems 
involved in connection with the improvement of each crop. 

A.5b0, You are impressed with the success of the principle of organising 
research crop by crop?—Yes. 

A.561. What do you think of the work of the Indian Central Cotton Com¬ 
mittees in that respect?—I am not much acquainted with the work of the 
Committee; I hear it is doing very good work, })ut T have no direct touch with 
it, 

A.562. I should say from certain internal evidence in your note that you 
have applied yourself in some detail to the system of organisation as between 
the Federal Popartmcrit and the State Dc'partmeuts in the United States of 
America, am I right?—^Yes. 

A.563. Do you like the plan as it is working in America?—Yes, that iff 
the idea, 

A.564, That plan involves the spending of Central Govomment iunds partly 
in Central Government Institutions and in tlie Provinces or States as in 
America, and even in institutions owned and conducted by the l^rovincial 
Services?—Yes. 

A.565. Experience has shown that co-ordination in America is essential and 
so inter-state jealousies and the natural jealousy of tho Federal Department 
towards the States or of the States towards the Federal Department has been 
overcome in the interest of agriculture as a whole?—Yes. 

A.566, You would not suggest a system such as that in every detail for 
India, w^ould you?—Not in every detail but in the broad outline. 

A.567. You would?—Yes. 

A.568. This is the point we are concerned with. Would yon suggest the 
spending of Central funds in provincial research institutes?—I do not think 
there is any harm in it. 

A.569. Do you know that in America when the Central Government so spend 
money, thev claim and exercise the right of inspection?—Yes. 

A.570. And you do not mind that I ehoiild like to have that privilege for the 
Central Department, but I do not know how the Provinces would receive it?— 
But BO long as a certain amount of money is provided by the Central Govora- 
ment I expect no difBcuJty. 

A.571. You are impressed with the importance of co-ordinating research 
work on crops throughout India?—^Yes. 

A.572. And you regard these probleims as All-India problems and not as 
mere provincial problems?—Yes. 

A.578. Have 3^ou any idea how funds might be made available for the 
'Central Government without which co-ordination with the Central Government 
would not be attractive to the Provinces?—I have not thought about that, 

A,574. Without taking you through the details of your note, or the work 
that you are carrying out, the Commission would like to have on the notes your 
own views as to the reasonable probabilities of improvement in sugar yields 
in India in the measurable future ?—For a long time it was considered by sugar 
authorities, that the Province of Bihar, where are centralised almost all the 
important Indian sugar factories, was not likely to be able to grow a decent 
variety of cane. But the breeding work that has been done at Coimbatore has 
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Bho\m that, even in that Province, wo could grow crops perhaps as good m 
Java. That being tlie case, I am indeed very optimistic about the future posi¬ 
tion of eugar, provided Government and the legislatures guarantee the neces¬ 
sary facilities. 

A.575, By that you mean the funds for carrying out work?—^Funds for 
carrying out research and also, if noeessary, any protection to Indian sugar. 
In this connection I would like to sav that some of the other countries in the 
world have had a start oyer India of about CO or 70 years so far as sugar pro¬ 
duction is concerned. It will take sometime before we are able to get our 
factories up to anything like the standard of tther countries. As an infant 
industry it is just poSKjhle it may need a certain amount of si»ecial protection 
from Government. 

A.570. What proportion of the refined sugar consumed in India is import¬ 
ed? Can lou say approximatedy?—1 kiiow the I'alue of the imported sugar, 
but I cannot give the exact proportion.* 

A.577. Are you sure that a very important proportion of the refined sugar 
consurnt'd in India is imported?—It is imported: in fact the money value of the 
imports in sugar corner almost next to ck)thing. 

A.578. So that an import duty on sugar would have the effect of raising 
the cost of refined sugar to the consumer; that is your intention, is it not?-— 
Yes. 

A.579. Is it your idea, that a demand would spring fr<mi that cause, which 
would lead to iiiore Indian sugar being refine<l, or are you thinking of a better¬ 
ing of the i/ur market?—d do not very much like am thing which would lead 
to an expansion of the refining of the indigenous f/wr because it leads to consi¬ 
derable waste: I should like to see development in the direction of more 
factories producing sugar direct from cane. 

A.580. In making your recommendation for a protective duty, you have 
yourself fully considered the rather difhcult ecrmomic problem as to whether 
any duty of that sort ivould assist the grower of sugarcane in this country, 
since the cane which he grows is in the main converted, not into sugar, but 
consumed as ffUT7 —Yes. 

A,581. Do you think it is a complicated problem?—Y"es; it is a complicated 
problem, 

A,682, Have you fathomed it fully yourself?—No. 

A.583. On iny original question, you do look forward with confidence to a 
very considerable increase in the yield of sugar per acre?—Yes, I w'onld quote 
the instance of Java which has been able to treble its yield per acre within 60 
years. I do not see any reason w’^hy in India we should not be able to do it; 
our stallion has shown that it could be done. 

A.584. Do you think Indian sugar production will require protection or 
subsidy or some such crutch for all time, or do you think there are conditions 
which at this moment favour foreign competition?—This profection will cer¬ 
tainly be needed only for a short time, because I see that in India we have 
greater facilities, probably, greater than in certain other countries of the world, 
so far as the cost of production of a ton of cane is concerned. 

A.585. Have you studied the conditions in Java?—I have not been there. 

A.586. But you have read literature on the subject?—Yes. 

A.587. Do you think that natural conditions there, apart from the act of 
man, are vqry much more favourable to the growiih and better yield of cane 
than arc conditions in tropical India?—It is rather a controversial question, 
but my o%vn personal opinion is that our conditions are such that we should 
be able to pr^uoe in India sugarcane cheaper than Java. 

A.588. So that, all you are asking is some assistance for a limited time so 
that you may have the opportunity of establishing improved conditions?—^Yes. 

•About 87 per cent of the refined sugar consumed in India is imported 
from abroad. 


E. S. T. S. Venkatraman. 




86 


A.5S9. How rriuoli do you hope for from the improvement in extracting and 
inanufact uiing processes If the modem sugar factories were to be in opera¬ 
tion in all places where at present gar is made (by gur I mean the indigenous 
crude product) on a rough calculation ue shall have 80 per cent iiictwase in 
extraction of the juice troni the canc. There are, however, dithculties against 
the starting uf modern factories everywhere. 

A..V,)0. Extj’action by better machinery?—By factory machinery in place of 
the machinery used by the cultivator, 

A.891. Would that give an increase of 30 per cent in the yield of sugar?— 
We are losing 30 per cent at present. 

A,592. Sir Hcnrg Lawrence: Sugar or juice?—30 per cent of juice. 

A.503. The Chairman: Is that the same thing as 30 per cent of sugar?— 
No, because in the method of maiiutacture ue are again losing perhaps another 
15 per cent; so that we are losing at least 40 j)ei cent, bocansc of the crude 
methods of manufacture adopted b\ the cultivator. 

A.594. You are doing \om* best to do your share in the way of improving 
varieties uf cane?—-Yes. 

A.595. D(; \ou thiuk that other people are dcdng their share in the way of 
improving the processes?—Almcjst all the Ih’ovincial Departments are now 
engaged in effecting improvements upon the manufacture of the crude product, 
that is gur; but I do not think there is much activit,\ towards the establish, 
ment of modern factories. 

A.596. How do you account for that lack cd activity?—For one thing a 
factory means a lot ot investment of capital; that is why I advocate, towards 
the very end ot my note, the establishment ot a Government factory which 
w'ould be able to publish reliable data. 1 believe that is likely to encourage 
the how of capital into sugar conceriib. At present Indian capital is rathiT 
shy of going into sugar concerns. 

A.597. Y'ou do not thiuk that anything in the nature of a duty would 
remove the stimulus to some extent which tends to promote improvement 
in processes?—lii fact, I should be very careful in deciding what duty to 
put on and for wlmt period, because if the dut\ be too prolonged, our fsetorii's 
will continue to he inefficient. Within recent years I have reliable informa¬ 
tion to show that the factories have greatly improved from 0 per cent ex¬ 
traction to almost 9 per cent. 

A.598. In saying that of course you are assuming that your notion is 
right that a protective duty will in fact afford certain help?—Yes. 

A.599. Although in conversation just now you agreed with me that that 
was a very difficult matter to decide?~-;It is a difficult matter. 

A,COO. Can you tell the Commission what proportion of the total area 
under sugarcane is under Coimbatore canes lo-day?—It is difficult to give 
anything like accurate figures, but 1 can quite easily give the money value, 
because I have gatliered that informaiion from the district officers. The 
acreage I w'ould put roughly at at least 12,000 acres; that is very rougli. 

A.601. Twelve thousand acres under Coimbatore canes?—Y'es; that is 
the sure iniuimiim figure, a figure of which I am quite sure; it may be more; 
it is a very conservative estimate. 

A.602. What is the total acreage under cane in India?—In the whole 
of India it is 2? millions of acres. In this connection I have to mention 
that it is hardly three or four years since the Coimbatore canes got into 
cultivation, and as in all these cases the increase hereafter will be very rapid, 
the proportion next year may be five times this year, the year after" it may 
be five times that again, and so on. 

A,608. That is all cane bred here?—Yes. 

A 604. There are certain areas for which yon have not yetbred suitable 
-janes, are there?—Y"es. 

A.605. You hope in the future to meet that demand?—Yes. 
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A.606. You are, officially, in the position of being a guest in the Presi* 
deucy of Madras, are you not?—Yes; a sort of guest. 

A.607. Do you suggest that you are paying something for your board?— 
Yes, 1 have just started paying for my Iward, because the Government of 
India have given me SS acres to start work on the type of canes suitable 
to the Madras Presidency, I have always been in an awkward position, 
because my visitors are all from Madras Presidency. These visitors c^me to 
me and ask whether I have bred any cane suitable to their areas, and when 1 
say all the cane is for the Punjab and Northern India, they say “ you are 
a useless fellow,” Hereafter, I am glad to say I will be able to show them 
cane suitable for Madras and Bombay. 

A,6(j8, You are now mending your ways and you are going to try?—I 
am trying. 

A.6()9, 1 understand that Madras is also moving, and that they propose 
to set up their own cane brooding station.^—^Not a cane breeding station, 
but a cane research station. 

A.610. Not a cane breeding station: they will depend upon you for 
ihatP—They will. 

A.Cll. You think so?—They have to, more or less. With regard to 
>sugarcane I am in rather a fortunate position, and that is there are so 
many cane localities in Northern India where sugarcane will not flower, and 
there are other places like Bombay and North Madras where it will, but do 
not produce fertile seeds; and I am not sorry for that. 

A.612. But after all, you are not against other Presidencies setting up 
iheir breeding stations?—I do not mind. , 

A.613. I am only trying to get at the facts?—I do not think they will. 

A.614. Is it agreed between you that they will depend upon you for 
i>reeding?—I think they will. 

There is nothing fixed in writing?—No. In fact there is, I think, 
.already an informal understanding. The Deputy Director has already sent 
up proposals to the head of his department in Madras in connection with 
the sugarcane research station. We have an informal understanding and 
we have agreed lieween us that I should do the breeding and he should do 
fthe rest. 

A,616, How came it that you tackled the requirements of Northern India 
before you tackletl the requirements of Southern India.?—Because the bulk 
of the area is in Northern India. The total acreage in India is roughly 
2] million acres, of which half a million is in the Punjab, half a million in 
IBihar and Bengal, and li million in the United Provinces. Therefore I am 
trying to produce cano for a tract that is growing million acres out of a 
total of 2J million acres; there I am perfectly justifled. In the beginning, 
if yoti will permit me to say it, we wanted to make an impression as soon 
;as possible on the Indian sugar problem. My station w'as in the first instance 
sanctioned for five years; if I did not show any result I would have had to 
go. Then, it w'as sanctioned for another five years. Therefore, we were 
anxious t-o ahow^ the nuiximiim result within the shorest time, and we did show 
•a definite result within eight years of the founding of the station. 

A.617. Arc you hopeful of making any substantial contribution to the 
sugarcane prolilems of Southern India ?-^ituated as I am at present, I 
do not propose to tackle any of the other problems pertaining to Southern 
India; but if I am wanted T could do it. 

A.618. Provided yon are given the staff and the money?—Yes. 

A.619. Have you adequate staff to deal with that at the present moment? 
—No. 

A.620. The Ifaja oi ParlaUmedi t Has a geographical survey been made of 
the sugarcane producing areas in India?—In the Statistical Atlas there uto 
published figures showing the acreage of cane in every Province and in 
every district throughout India, 

A.621. Boup^ily, w*bat is the area?—2! millions in the whole of India. 
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A.622» What is the area in this Presidency?—It is about one-tenth of 
a million, 

A.623. What is the area at present under cane, both of improved varieties 
and indigenous varieties in this Presidency?—I have not been doing any 
work for* Madras until now. 

A,624. 'The figures have not been supplied to you. Are they available?—^ 
The figures are available, but 1 did not interest myself in those figures 
because I was not doing any work for Madras. 

A,625. Are you in touch witli other parts of the world where sugarcane 
is grown or sugarcane research is conducted —1 am in touch through corre¬ 
spondence the work done at Coimbatore has now attracted world-wide atten^ 
tion; other j>eopIe who are working in the same line are corresponding with 
me; that is the only touch, T have never been outside India. 

A.626. But you are taking advantage of the research work done in other 
parts of the world?—Of course: I am feverishly trying to get all the informa¬ 
tion T can from all over the world. 

A,627. When you are creating these different varit'ties of canes, what are 
the main factors to which you pay attention?—At present, 1 am concentra¬ 
ting most attention on what may be called the tonnage of cane per acre. 
Other things being eijual, the tonnage of cane per acre, that is the quantity 
or weight of cane cut per acre, is the main thing. 

A.628. What about the sucrose in it?—1 try to make improvements on 
sucrose also, but I think the best way of producing early reJiidts is to work 
on a tonnage basis. Of course, 1 see that the quality I produce is not worse 
than the quality we already have. 

A.62f). So that you have not succeeded in improving the proportion of 
sugar from the cane?—No: 1 mean the total quantity of sugar produced 
per acre from some of my canes wall he two and half time-s the quantity 
raised from local canes: 1 have the actual hguies, 

A.1)30, What about the proportion of refuse, wlien compared with in- 
digenou.s cane«?—As far as the canes which are now' spreading in Northern 
India aie concerned, in some cases the refuse is more, and in soruo the refuse 
is less. In tact. I have had complaints with regard to certain of my canes, 
that they were too good in that they did not give enough fuel. My reply 
w'as “ I am trying to breed cane for sugar and not for fuel.” 

A.G31. Have you successfully tackled the well-knowm diseases, such as 
stemborer, redrot and so on?—I have nothing to do with diseases, though I 
have tried to get a knowledge of them; I am not directly working on diseases. 

A.632. Do you not think it is an important thing—I am working more 
on the lines of producing varieties rc.sistaiit to disease. 

A.633. But it is necessary to know the life history of the diseases?—I 
do not know the life history of the diseases in detail, but 1 know the main 
factors of certain of the important diseases. 

A.f>34. Then, in a way, you do tackle the difficulty?—I do, from the 
breeding point of view. 

A.635. So far, is anybody in Southern India taking advantage of this 
station.^—I would not exactly say that they have taken advantage of it, 
I have not been doing much work for Madras yet, but even now- one of the canes 
produced originally for Bihar has done well at Anakapalle, and I read in one 
of the monthly digests published by the Agricultural Department, Madras, 
that Co. 213, which is popular in Bihar, has been found to be useful as a 
drought-resisting cane at Anakapalle. 

A.636. But you do not entirely close your doors to Madras demands?— 
No. I am like a merchant who has got wrarea for any kind of customer. It 
is for the customer to choose whatever he w’ants; I am trying to increase the 
range of my wares. I have got the cane, which needs large quantities of irriga^ 
tion, the planter’s cane, the rich man’s cane and the cultivator*e cane; that 
is my idea. 
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A.637. Sir James MacKenna: Bo you think there is any scope for the 
toedinm Coimbatore canes, such as Co. 218, in the Bombay Presidency?— 
think it is distinctly worth a trial. 

A.688. Have they not tried them yet^lj' ot yet. 

A,689. W^y not?—The farm not easily favour a cane 

which is thinner than the Pundia cane to which they are accustomed; but 
I tliink it is distinctly worth trying. 

A.640. Because Pundia requires very heavy manuring and heavy culti¬ 
vation, and therefore it is not a poor man’s cane?—Co. 213 is not a poor 
men’s cane, 

A.641. It is a luxury cane?—It is the ordinary cultivator’s cane; in fact, 
it will probably require much less water than Pundia itself. In this con¬ 
nection, I might mention that Java which once plumped more on the thick 
canoM is now turning towards medium canes, and if the ryot wants a sure 
crop, rny canes will help him better. 

A.642. Have the Bombay Government approached you to provide them 
witli improved varieties of canes—^Tf I may say so, that is one of the Pro¬ 
vinces, T am sorry to say, which has not been very cordial towards 
Coimbatore. 

\.648. Barring a few exceptions, are all the Provinces assisting you in 
coTuIncting tests oi your canes adequately?—I would not say all the rrovinces. 
Most of them are. 

A.644. Have you had any refusals from any other Province or have they 
shown lack of interest?*—It is not exactly refusal; want of cordiality is enough. 
For example, these canes have to be tested, and unless the local officer is very 
ctordial, I Rhould think twice before giving him a cane of whose merits I am 
not certain. If it does not turn out satisfactory, he will at once say, “ The 
Coimbatore man has given this cane and see what has happened to it there¬ 
fore, they must be absolutely cordial. 

A.645. So that the lack of cordiality is an incentive to produce a higher 
standard. Are you co-operating in your main research work with the Scientific 
Section at PusaP—Yes, 

A.646, Both jVIycological and Agricultural?—Yea. 

A.647. What about yo\ir successor? Is that not an important matter?— 
Yes. 

A.648. It is a very important matter; what arrangements are being made 
for a successor capable of carrying on your work at the same high standard?— 
There is a second officer, who has already joined; he joined six months back, 
and if I live up to 55, he will be working with me for 12 years; that is quite 
ample, I think. 

A.649. Are you going to send him to Cambridge, or are you going to keep 
him in your own hands?—That again, is a point; sugarcane breeding differs 
in essential respects from other ciops; there is no question of Mendelian ratios 
to speak of. We ore just beginning to have indications of Mendelian ratios; 
only six months back \\e got something like an indication. T do not think a 
visit to Cambridge would be of much use. 

A.650. That is your personal view?—That is my personal view. 

A.651. that, you think, with 12 years* training this man will be able 

to carry on the Barber and Venkatraman traditions?—Yes. 

A.652, Sir Henry Latvrencp: W^hat has been the effect of recent changes 
of price on the area cultivated for qur, either in this Presidency or in other 
parts of India?—I have not studied that question much; I should not like to 
barard any figures except this general statement that the area soun variea 
according to the market price of gvr. 

A.668. You have sho^m us some very interesting charts, giving the importa¬ 
tion of Java refined sugar, and I understood that you wished to have measures 
taken which would reduce that importation?—Yes, and stop it idtiinately, 
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A.654. On the ground, amongst other things, that it caused a large eilujc 
oi m^nej from India?—Yes. 

A.655. 15 crores?—Yes, 15 erores is the average for ten years, 

A,656. Since >oii prepared that chart, which gave an importation of 
450,000, the importation has in fact gone up to 700,000 tonsP—It has. 

A.057. Is there any office from which we can obtain information to show 
what is the effect of this importation of refined sugar on the cultivation of 
cane by the ryot?—The only office I can think of, which might give this infor¬ 
mation, is the Sugar Bureau at Pusa. 

A.658. The price of ffiir has been fluctuating?—It has. 

A.659. In this Presidency?—Yes. 

A.660. Dues it fluctuate in an.\ relation to the price of imported refined 
sugar?—It does. 

A.661. Can you e'^tablish a relationship?—There is a general relationship 
between the price of <;ar and the price of sugar in the market. 

A.662. So that, large importations of Java sugar are likely, in your opinion, 
to reduce the price of f/ar, and thereby reduce the incentive to the cultivator 
to grow sugarcane?—Yes. 

A.G63. You have no very definite opinion on the point?—‘No, 

A.664. You have m^t w’orked it out?—No. 

A.665. Nevertheless, .>ou are now^ proposing a protective duty against refin¬ 
ed sugar?—Yes. 

A.660. On w'hat do you base that proposal, if it is'not for the protectioji 
of the cane cultivator?—It is for the protection of the Indian sugar iiuiustry. 
which includes the cane cultivator as well as the factories that may conn' into 
being. 

A.667. But the factory industry in India, you will agree, is very small as 
compared wuth the interests of the caue cultivator?—I shoiild like to sec the 
factory industry grow'. Unless w'o expand the factory industry, we will con¬ 
tinue to lose in the manufacture, and all the good w'ork done in other directkms 
wdll be lost. In these days, it is impossible to go on producing sugar under 
the old methods, because they are wasteful methods of manufacture; W'c have 
to be up to date, we have to be abreast of the %vorld. 

A.668. Do you find, then, tliat iu this matter of waste, you are against 
factories which are making refined sugar from rjur? —Yes. 

A.669. Is that the practice in any factories?—No, not in many factories in 
Northern India. 

A.670. Do they not make their refined sugar direct from the cane?—Yes, 
in Bihar most of the factories make sugar direct from the cane; that is Bie 
economical w'ay of producing the sugar. 

A.671. What is this waste that you complain of P—It is like this; if yon had 
a ton of cane and produced sugar direct from it, you w^ould get much more 
than if you had the ton of cane converted first into cfur and from the (jur into 
sugar. 

A.672. Quite true; but where do you find this refining from ffurP —Even 
here, in Madras, there are one or tw'o factories which are doing the refining 
from on a small scale; there Is one at Sarnalkot, there is one at Tinnevelly 
and there is one at Unao. 

A.673. Is that a large proportion of the total amount of refined sugar 
made in India, that is, of lOO.tXK) tons? How much of that is made from 
ffvr and how much from the cane?—I do not know the accurate figures, but 
it is not a very large proportion. * 

A.674. Talking of this Coimbatore cane in its applicability to Bombay 
canals, you say that the Maiijri farm has not been very cordial tow^nrds your 
cane; does that mean that they have reported that your cane has not done 
any good?—Not exactly that. 
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AS75, That woald he lack of cordiality; would it not?—would not call 
it that. If they really found it bad and threw it away, 1 would have no 
objection. I am producing every year 2 lakhs of new varieties, and the 
bulk of them will be thrown out somewhere; I do not mind. 

A.676. You^ complain that they have not tried your canes?—I might 
.probably mention the actual case. When I go up to Manjri farm sometimes I 
am not allowed to go through their cane crops except with the officer and 
in one instance I had to wait two days sending out telegrams, doing nothing; 
I was at the Manjri farm but could not see the canes. 

A.677, What is the year?—I do not remember the exact year, 

A.678. Is it five years ago, ten years ago?—^Probably about six years 
ago; it is probably better not to give the exact date. 

A.679. That discourages you from going on?—^Ycs. 

A.680. Sir Gonga Bam: In your experiments do you keep a record of the 
water that you use? What quantity of water do you use?—We do not 
carry out any definite experiments on the water requirements of the sugar¬ 
cane. But on this Coimbatore station I am using something like 100 or 120 
acre inches of water. 

A.681. How much water do you require for 100 acres?—Our figures are 
on aero inrlie.s as we call it. In an irrigation, if the cultivator allows an 
inch of water to stand in the field, it is called an acre inch. It is based 
on something like the rainfall. 

A.682. You use how much water, 100 to 120 acre inches?—Yes. 

A.68vl. Do you know that in Bombay your cane is not making any head¬ 
way?—Not yet. 

A.684. Why?—The Bombay people are quite accustomed to the thick 
type of cane and the canes J have bred so far are all either thin or inter- 
mediotc. I have yet no thick canes bred from the Coimbatore farm to give 
them. 

A.685. Why have not the United Provinces, who are chiefly sugarcane 
growers, taken them up?—They have; the Coimbatore canes are spreading 
rapidly in that Province. 

A.686. They are spreading?—Yes, and with the advance of time they will 
cover every acre there almost. 

A,687, You are not charged for water here?—No, because it belongs to 
Government. 

A.688. It is free?—^We pump most of our water from the wells. I have 
to pay for the pumping; I have an oil engine. 

A.689. The ryot also does that. In certain places where they have faci¬ 
lities for working from the canal, water-rate ia charged. How much are they 
charged? That is what T want to know?—That I cannot say. In my farm 
I do not use much canal water, 

A.690. Do you grow any coarse paddy which harvests in two months?— 
Paddy is not my line. 

A.601. You do not grow any sugarcane which matures in two months?—1 
have not heard of a cane like that. 

A.602. What do you advise the people to grow after you take the sugarcane 
off the ground?—I would not advise them because I do not know the local 
conditions. 

A.698. What is the practice?—^That differs in various places. 

A.694. Do they put sugarcane after sugarcane?—^No. 

A.605. They do not?—No. 

A.696. They put something else?—^Yes. They put something else genernny, 

A.607. They do not put cotton? The best thing is to put cotton?—^No: 
they do not. 
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A.698. Can tou tell me with regard to a crop of augarcane, what chemical 
properties does it take away from the soil?—have not worked in that line. 

A.699. Sir Thovias Middleton: You gave us the opportunity of seeing your 
work. You pay very great attention to the root development of your cane? 
—Yes. 

A.700. It is from the root development that you judge whether cane is 
suitable for light soil or heavy soil?—^Yes. 

A.701. You have already indicated that you are growing an intermediate 
or tliin type of cane. What is your ideal diameter in your intermediate cane? 
What size are you working on?—Somewhere between | inch and 1 inch. 

A.7()2. For your thin cane, what standard do you take?—Less than J inch. 

A.703. What height do you work up to? What is >our ideal height for 
these different types?—That again is rather a complicated problem. It all 
depends upon the locality. If I want to introduce a cane to a locality where 
there are high winds I would not try to produce a tall cane. I w^ould rather 
make up the toiinago by a greater number of canes to the field; it nil depends 
upon the locality. 

A.704. I expected that type of answ^er. But 1 was going to ask you what 
are the limits between w^hich you work? For these districts where the winds 
are high you would select canes bow many feet in height?—I should like to 
put it as low as 12 feet, but at present probably it is practicable to put it at 
about 15 feet high, 

A.705. For districts where the winds are high?—Yes, 15 feet. 

A.706. And how many canes from the stool do you consider sufficient?—^ 
That again depends upon the locality and upon the amount of ‘^eed I can get 
to the acre. 1 would on an average put it at about 8 to 12 caues to the stool. 

A.707. What I was getting at is this; certain of your canes are free tiller¬ 
ing varieties and certain are not?—I have both types. 

A.708. For those localities in which you have high winds you want a free 
tillering variety ?—Yes. 

A.709. And a free tillering variety you describe as 8 to 12 to the stool?—I 
would rather put it at 12 to x6 for very free tillering variotiec. 

A.710. Let us now’ take the other extreme, the locality in wdiich you want 
a taU cane. What size do you aim at?—It may be anything, in fact over 
20 feet. 

A.711. What is the maximum height of the Java canes? Can you tell iish 
—By the cane I must liere mention I mean to the Up of tlio leaf. 

A.712. Ye.s; what is the maximum height .^ou know’ of the Java canes?— 
There are some Java canes wdiich are only about 12 feet. There are other 
Java canes from 12 to 15 feet. Some of them are even 20 feet, 

A.713. For certain districts you are growing much taller canes than the 
Java canes?—Yes. 

A.714. W^hen you grow^ the taller canes what amount of tillering do you 
want?—If it is a very tail cane, I would not go beyond four or five tillers. 

A.715. Even in the places for which you are now’ working you have quite a 
number of different qualities to satisfy?—Yes. 

A.716. Although you have as yet done very little for Bombay?—Yes. 

A.717. Now coming to the next point, when you are making a cross how 
many fertile seeds do you aim at getting from one cross?—sugarcane has 
got a very large number of flowers and in one pollination I can pollinate all. 

A.718. But you do not do that, do you?—I do it on four different days, 

A.719. Then you get from each process a very large number of seeds?—A 
very large number, 

A.720. Bo you actually grow all the seeds?—Up to about six weeks, all of 
them. 
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AJ21. How many croeses do you make in a season?—It all depends upon 
the nature of the season. In a favourable season I make about 80 or 40 
combinations. The number of crosses will be more. 

A.722. How many thousands of seedlings ?—1 generally raise every year 
about 2 lakhs of new seedlings. 

A.723. And is it the case that no one seedling is identical with its neighbour? 
^I have got accurate data with regard to a particular sowing where from a 
•ingle flower, that is without any foreign pollination, we grew 2,700 seedlings 
and no two of them were alike. We described them with 80 or 40 botanical 
characters and none was like the parent. 

A,724. You have got, we understand, a monopoly of the seedling raising 
business, but your monopoljr provides a wide range of varieties. You ought 
to be able to provide every customer with suitable}^wares?—We are trying 
to do so. I am quite optimistic about it. 

A.725, What you are anxious to secure is assistance in testing out these 
seedlings?-—That is all, 

A.726. Not in their production?—^No. 

A.727, In the work in which you are engaged are not many thick seedlinga 
thrcjwn out by chance., although you make crosses for thin seedlings?—GenorallT 

not. 

A.728. Not many?—In fact none at all. I have such experience now for 
about 12 years and I have found none at all. If I want thick cane I have to 
choose a different class of parents. 

A.729. It is surprising that with such a very large number of seedlings 
•ome of them should not have developed the thick character?—It is because 
none of the parents used were thick. 

A.780. Your present limitations are really limitations of time? That is 
a most serious limitation?—Yes. chiefly time. Now we have got a fairly 
•ufficient amount of land. 


A.781. And the methods you arc familiar with, at any time vou could work 
upon a different series of types?—Yes. 

A.782. At any time you could produce canes of almost ain description?— 
That is w'bat I think, I am very optimistic about it. 

A.788, It is all a question of time?—Yes. 


A.784. You informed us that you were the only one trained officer. Would 
it not be advisable to have two. Something like a life-insurance? 

A.785. Do you generally provide for two or three?—I have got at least four 
people who could do breeding all right. 

A.736. That is my point. ] unden-stood that there was onlv one assistant 
who was doing breeding work?—No. The whole staff can do it* 


A.^^87.^ Dr. MydcT: I want to know whether you have made anv original 
contributions to the study of caiies or cane breeding or vou are simply carrying 
on the work in which you were initiated by Dr, Barber?—I have made material 
contributions on the breeding side of sugarcane and this has been duly recog- 
msed by the leading sugarcane journals of the world. In fact I could show 
you one or two cases where they have editorially reviewed nl^' work with very 
great favour. Carrying on the work at the station is not like the carr>’inff of 
a substance from one place to another. It is something like bringing up a 
ponung child, problems develop as growth progresses. The child develops 
indigestion kicks about and various devices have to be contrived bv tL 
per^n in whose ^ If I may say so, fmm the verv beginning my 

contributions towards the breeding of sugarcanes have been material and n^ 
mas^r Dr. Barber has himself handsomely acknowledged mv work in som 
of his first publications. 

A.7d6. Your works have appeared hi print?—A number of them. 
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A.739. Have your canes been tiied outside India?-—Yes. There is one 
instance, which 1 quote, of a report from Cuba. Jdy canos are now going almost 
everywhere. I am told that even Java has got them now. 

A.74(». Regarding the question of import duty, could you tell me what the 
real cost of production per maund is apart from the cost which is given in state¬ 
ments submitted to the legislature or to a committee?—I happen to know that 
in Bihar the cost of prodiicfion per maund of cane, this is based strictly on 
information given to me, was in one instance hardly three annas, that is, the 
cost of production on the plantation. It compares very favourably with the 
cost of production in otlier countries of the world. It nmy be observed here, 
that, in the main cane tracts of India, the climatic conditions are such that 
we can grow cane very (‘heaply. In the United Provinces there is sometimes 
no need for irrigation. Bihar has such a rich, deep soil that we vare able to 
get a very go('»d crop in^leed. It is my considered opinion that in India we 
should be able to produce cane at a much cheaper rate per maund than in the 
other sugar countries fd the world. 

A.741. So much for the people. What about the manufacturers and business 
men? They might perhaps have an import duty. Yon are of that opinion?— 
Yes. 

A.742. Sir Ganqn Ham: You use 120 inches of water. If vour water were 
reduced would your yield be comparatively reduced?—I will just explain. 
This 120 inches of water wus the average for the wdiole farm. But I have got 
varieties which could grow in 70, 50 and 40 inches. In fact I have got a cane 
in the Punjab w’hich grows without any irrigation. It is a cane which ha^ a 
deep rooting system and it produces sugai without irrigation. 

(The witness withdrew) 

The Commission then adjourned till 10 a.m. on Friday, the 19th November, 
1926, at Madras, For evidence taken at Madras from 19th to 25th Novem¬ 
ber, 1926, except that of Lt-Col, 22. McCarrison {Imperial) which follows, see 
Volume III, 
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Memorafidtnn on Malnutrition as a oauso of physioal inoffioianoy anxf Ri-hoaltft 
among tfia masaot in India. 

The object ol this memo rand um is to indicate (o) the great importance 
ot malnutrition as a cause of physical inefticiency and ill-health among the 
masses in India; (b) the intimate connection which exists between problems 
of nutrition and those ot agriculture; and (c) the necessity for the closer 
co-ordination of nutritional, medical, veterinary and agrietiltiiral research in 
this country. 

1. Of all the disabilities from which the masses in India suiter mal¬ 
nutrition is, perhaps, the chief. The more Ai>ectacalar, ondemic and 
epidemics diseases, such as cholera, malaria, dysentery, tuberculosis and 
leprosy, kill their thousands yearly; but malnutrition maims its millions, 
and is the means whereby the soil of the human l>ody is made ready for 
the rank growth of the palhogenic agents of many of those diseases which 
altlict the Indian people. It has, for example, been shown by researches 
carried out under the auspices of the Indian Research Fund Association, 
that dysentery—a common s(*oiirgG of India—can lie produced under 
experimental conditions in animals, closely related to man, merely by feed¬ 
ing them on food deficient in certain substances (vitainins) upon which 
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.normal metabolism is dependent. It was found that while well-fed animals 
might harbour the entamoeba histolytica, which is the cause of dysentery, 
they did not de\'elop this malady although living in the same room and 
subject to the same risks of infection as ill-fed animals which, being 
earners ol this organism at the time the experiment commenced, developed 
dysentery in consequence of the lack of resistance to it brought about by the 
defective food. Similarly, it has been shown that hog-cholera and other 
intections can be caused to overrun the animal organism by the same means. 
These observations have now been confirmed and extended in other countries; 
and quite recently it has been found that the susceptibility to tuberculosis, 
typhoid fever and pneumonia—all of which are very prevalent in India— 
is greatly enhanced by the use of food of low biological value which con¬ 
tains an inadequate supply of vitamin A. Investigations of this kind 
have made it possible to enunciate tlie rule that many pathogenic agents 
of disease are capable of exercising their harmful effects only when the 
human or animal body is debilitated by various means of which imper¬ 
fect nutrition is tiie chief. It follows, therefore, that a primary essential 
ni the prevention of such diseases is the adequate nourishment of the human 
and animal organism. A number of other diseases of a metabolic nature 
are likewise the result of improper food. Of these it is only necessary to 
mention scurvy, rickets, beriberi, certain eye diseases and stone in the 
bladder, all of which exact an enormous toll in this country. 

'riie effect of imperfect food in causing a degree of physical inofriciency, 
which may not be associated with any gross evidence of disease, is exempli¬ 
fied in India as in lew' otlier countries in the world. Few who liave 
travelled lar in India can have failed to observe the remarkable difference 
in [>hysioaJ efficiency of different Indian races; and although there are a 
number of factors, climatic and other, which play their part in determining 
these differences, yet it has liecn shown by researches carried out in this 
laboratory, and by Colonel McCay in Calcutta, that nutrition is the ehief 
among them. The diflerenccs in physical elhcieiicy of different races in 
India have been definitely correlated with differences in the biological value 
^of foods wiiicli necessity, habit, or religious prejudue has forced them to 
use. 

Malnutrition is thus the most far-roadiing of the causes of disease in 
India, It is one of the greatest—if not the greatest—problems wuth wdiich 
the investigator of disease is faced. It is, too, the chief among the proldems 
facing tliose engaged in agricultural research. The ultimate aim of both it 
the same: the adequate nutrition of the people. So far, then, from agri^ 
cultural and nutritional rCwSearoh being carried out in isolated compartmonts, 
there should be the closest co-operation between tliem, to the mutual 
advantage ol each and to the widening of scientific vision. 

*i. It i.s not alone in regard to the human subject that malnutrition 
excits such iiarmtul effects. Man’s domestic animals suffer no less tlian he 
liimselt. It suffices in this connection to refer to the effect on cattle of 
pasturage w’hicli is deficient in certain mineral ingredients. As an example 
of this kind the now well-known effect of deffcioncy of phosphorus in the 
soil, and, therefore, in the vegetation, on the health of cattle and sheep may 
he mentioned. Such deficiencies exist in large tracts throughout India as, 
for instance, in the soils of Bihar. In India, unfortunately, millions of 
stock exist in a state.of semi-starvation. As draught animals they are 
consequently inefficient; and as producers of milk and milk products—so 
essential as food for mankind—they are more inefficient still. 

There is, perhaps, no more iinjiortant department of agricultural jjjitd 
nutritional research than that which deals wdth animal husbandry 
here 1 should like to emphasise that the problems of animal husbandry ate 
also the problems of human husbandry. 

3. Human and animal inefficiency is reflected in the soil; in its imper¬ 
fect cultivation; in inadequate manuring; and in crops scanty as to 
quantity and deficient as to quality. Too few animals are kept by the 
cultivator, as the scanty vegetation cannot support them; and so there is 
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.reiurniKl to tlbe likud too littlo of that organic matter^ in the form of farm* 
yard manuro> on which the continued fertility of the soil is so dependent» 

It has been shown in regard to plants, as in regard to animals, that ther 
cannot thrive, nor their seed attain to the fullest ** reprodoctive quality ”, 
unless they he provided, in addition to the mineral constituents of 
food, with ceHain organic substances known as ” anximones ”« These 
substances, which are akin to vitamins, are as essential to the normal 
metaMism of plants as vitamins are to the normal metabolism of man 
and animals, ^ey not only enable the plant to build up from the simple 
ingredients derived from tlie soil those organic complexes required as food 
ky men and animals, but they enable it to elaborate vitamins without whiel 
these organic complexes cannot be properly utilised by the animal organism. 
Auximones are produced in the soil from decaying organic matter by the 
action of certain soil bacteria; and the best organic matter for this purpose 
is farm-yard manure. So it is that such disabilities of mankind as are 
due to faulty nutrition are sometimes traceable to the soil itself, which 
has become exhausted and unproductive of the best kind of food through 
improper attention and cultivation. Malnutrition, thus, pursu^ its harm- 
iul course in an ever-widening vicious circle; the cultivator is too often 
ill-nourished and ravaged by disease which is commonly the result of his 
ilbiiourishment; his beasts are alike ill-nourished; while both toil wearily 
in a heartless effort to extract from the ill-nourished earth enough to keep 
them from starvation. The solution of the problem of malnutrition is thus, 
to a great extent, one of improvement in methods of agriculture. 

4. Considerations of this kind led me, in the course of the inquiry on 
which 1 am engaged, to attempt, in a way as wide as my limited circum¬ 
stances permitted, a study of the soil conditions which influence the nutritive 
value of the commoner food grains of India. Millions of people in this 
country rely from generation to generation on a single cereal as the main 
staple of their dietary. It seemed necessary, therefore, to be aware not 
only of those soil conditions which influence the yield of grains but of 
those which influence their nutritional quality. This attempt was made not 
only because it was the logical outcome of the work on which I was engaged 
—an inquiry into the €‘ffect of faulty food on the causation of disease in 
general—^but also with the object of widening the scope of nutritional investi¬ 
gations and of linking them up with agricultural rereorch to which the/ 
are so closelj^ allied. The soil conditions which it was thought would be 
likely to influence the nutritive quality of food grains were (o) the chemical 
composition of the soil itself; (b) the manurial treatment to which it is 
subjected; and (c) irrigation as compared with normal rainfall. So far my 
investigations have not proceeded beyond the experimental study of the 
eti'ect of certain manures on the nutritive value of millet and wheat. They 
are, unfortunately, very tedious and the output of work is limited by the 
limitations of a single investigator. The results already arrived at are, 
however, of interest, ft has been found in regard to millet—a common 
food grain in South India—^that soil on which it is repeatedly grown, but 
which has received no mamirq for many years, yields a grain the nutritive 
value of which is so low that it may actually be harmful to the users of it; 
suggesting the acquirement by the grain of toxic qualities. It has been 
shown, moreover, that the nutritive and vitamin values of the millet grown 
on soil treated with cattle or farm-yard manure are markedly superior to 
those of millet grovrn on the same soil when treated with a complete chemical 
manure* In regard to wheat it has been found that when it is grown .on 
soil treated with farm-yard manure, its nutritive value is approximately 

a er cent, higher than when grown on soil treated with complete chemical 
ure. The deficiencies of the wheat grown under the latter conditions 
are due in the main to an inferior content of vitamin A, that substance 
which is so essential in maintaining the resistance of man and his domestic 
animals to infectious diseases. In this work—^which I venture to think 
provides an example of the advantages to be derived from collaboration 
between investigators of nutritional and agricultural problems—I have had 
the active assistance of the Department of Agriculture, Government of 
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Madras^ and of the Agricultural Chemists on the staff of the Agricultural 
College, Coimbatore, without which it would have been impossible to carry 
it out. 

5. Questions of irrigation—the means to be adopted to prevent the 
slow but sure deterioration of soil which is constantly being irrigated, and 
the consequent deterioration of the crops grown upon it—are alike of 
interest to students of nutrition and public health and to those engaged in 
agricultural research. The possible bearing of these questions on the 
tendency towards intense malaria when dry crops are grown under canal 
irrigation is one of the most important of the public health problems await¬ 
ing solution. It has been referred to in detail in Mr. Albert Howard^s 
Presidential Address before the Indian Science Congress at Bombay early 
in the present year: an address which brought into prominence certain 
aspects of agriculture and their relation to disease which are of the utmost 
importance to this country, 

6. Among the manifold needs of India at the present time not the least 
urgent are these: — 

(a) The wise extension of research on nutrition—plant nutrition, 
animal nutrition and human nutrition—under broad-minded 
direction. These are not different subjects but the same 
subject: a continued story following a natural and ordered 
sequence from its beginning with the soil, through vegetable 
and animal life, to its final stage in the man himself. In the 
telling of this story India should bo encouraged to play an 
adequate part. My experience of Indian assistants has taught 
me that nutritional research is of a kind which appeals to the 
Indian possessed of the necessary scientific education. For 
my own part, I would desire to see many such young Indians 
trained in its prosecution and engaged upon it under proper 
direction. 

(h) A second need is the co-ordination of all the forms of research— 
nutritional, medical, veterinary and agricultural—which have 
for their aim the betterment of the health and physical effi¬ 
ciency of the people of India. It is essential that those who 
are engaged in agricultural research should be aware of its 
bearings on public health or vice versa. At the present time 
much effort is dissipated for want of such co-operation between 
research workers. The matter is, however, beset with many 
difficulties. I mention it merely to indicate its importance. 

It is, I believe, only by the extension of research along broad lines, by 
iU proper co-ordination, and by the employment of the best brains which 
India can herself provide, that this country will obtain the highest return 
for money expended upon research. 
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Oral EviifMioi. 

A*743. The Chairman: Colonel McOarrison, you are a Member of the 
Indian Medical Service and you are in charge of the Deficient Diseases 
Inquiry, which is under the Indian Beseareh Fund Association, at the Pasteur 
Institute, OoonoorP—Yes* 

A.744. Sometime ago you provided the Commission with a note giving 
an outline of the work on which you are engaged; since then my colleagues 
and 1 have had an opportunity of visiting your Institute at Coonoor, of 
seeing your work and of having the advantage of an explanation by yourself 
of what you are doing there; but wo were anxious to get some facts con¬ 
nected with your work and some of your views and so we have asked you to 
come here to-day, I understand from what you have already told us that H 
is your view that the Institute over which you preside at Coonoor, the Agri¬ 
cultural Research Station at Coimbatore and the Animal Nutrition Section 
at Bangalore, from the fact of their relative contiguity, offer a great 
opportunity for the extension of your work in this Presidency?—That is my 
opinion. One point is that I am not in charge of the Pasteur Institute at 
Coonoor; T am a guest there; T have my laboratories there. But I feel that 
Madras is very fortunately situated for research work on nutrition in all it» 
branches, human, animal and vegetable, because of the nearness of Coonoor, 
Coimbatore and Bangalore to each other. 

A.745. I take it that it is your view that the general problems of mal¬ 
nutrition in man and beast bear very closely on the terms of reference of 
this Commission?—Yes, I think so. 

A.746. I shall ask you to describe some of your work in a moment or two; 
what other work of this nature is being carried out in India at this 
moment?—As far as I am aware there is no work being carried out in India 
on nutrition at the present time except what T am doing. 

A.747. So that, so far as nutrition in man goes, you are the only officer 
engaged on research on an absolutely vital problem affecting the welfare of 
300 million people?—^Yes. 

A.748. Are you carrying on the work as a successor of someone else, or 
did you create this work yourself?—I created it. 

A.749. Have you any successor in view?—I know of none. 

A.750, If you went to-morrow, would your work be carried on?—There 
would be no one, so far as I am aware, who could carry on, who has devoted 
his life to the study of nutrition as I havo done. 

A.761. How many years have you been engaged in this work?—My work 
in connection with nutrition itself I started in 1913, just before the War; it 
was interrupted by three years’ active service; then I came back to it again; 
it was interrupted again owing to financial retrenchment and it has been 
finally re-established 15 or 16 months ago. Every time I have gone the work 
has come to an end and has had to be started afresh, even to the making 
of my animal cages and so on. Right from bed-rock I have had to start 
afresh every time. Personally I think that is a great pity. I feel that this 
work on nutrition is of such vital importance to the people of this country 
that it ought to be put on a permanent basis. 

A.752. What basis do you suggest—I suggest that there ought to be 
established at once or os soon as possible an institute of nutrition which 
would deal with problems of .nutrition in human beings, animals and plants, 
because nutrition is not a matter which refers only to the human being; 
nutrition refers to men, animals and plants. 

A.763. Would you suggest that such an institute should be under the 
Government of India or under the Governnfbnt of some Presidenej^ or 
Province?—^There is room for such an institute in every Presidency in this 
(Wintry. There is room for another one under the Government of India, 
My experience is limited to this Presidency, and as I said, this Presidency is 
particularly suited for the work. 
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A.754. I suppose your own feelings are that you are not very much con¬ 
cerned how continuity is attained provided it is attained?—^That is so. My 
business is to do the work; it is the business of others to see it is continued. 

A.755. You have no firm views as to whether your own particular institute, 
if it could be connected up with Coimbatore so far as plant nutrition goes 
and with Bangalore for animal nutrition, should be under the Provinciid 
Government or the Governm'ent of India?—No, I am not concerned with 
that. 

A.766. Have you sufficient space at Coonoor to extend?—No, I have not. 
I have got three laboratories there; that is all that is available there at the 
moment for work in connection with nutrition. 

A.757. Have you the land upon which further buildings could be erected?— 
There is a good deal of land, I understand, connected with the Pasteur 

Institute at Coonoor, if it is decided to make that a centre of nutrition 

work, where buildings could be erected if they were necessary. 

A.758. Is it your view that Coonoor is an appropriate place in which to 

carry on this work?—I think it is an ideal place. 

A.759. Are there a!iy buildings in the immediate neighbourhood of the 
building at present occupied by your animals and so forth, which might 
usefully be leased or bought?—^There is a vacant jam factory which is next 
to the Pasteur Institute ; the grounds of the two institutions are side by 
side; the buildings are eminently suited for nutritional work, but I under¬ 
stand it is the intention to apply them to some other purpose, with the 
details of which I am not familiar. 

A.760. Official or non-official P—I only know this unofficially. 

A.761. The use of the buildings is to be non-official?—No; official. 

A.762. Now I think I may leave you to give the Commission an outline 
of your work; I think it must be an outline only, because plainly we are not 
as a body concerned with the detailed scientific aspect of the work which 
you are doing at Coonoor, and 1 hope you will bring out if possible the 
direction in which man and beast inhabiting these areas are suffering from 
malnutrition, and if possible indicate to the Commission the sort of direction 
in which within the economic capacity of the individuals who are suffering 
from malnutrition some steps to remedy the situation might be adopted?— 
By “ malnutrition I mean the impairment of the normal physiological 
processes of the body consequent on the use of a food which is deficient in 
quality although it may be abundant in quantity. The remarks which T 
have to make do not tlierefore deal with the problem of starvation or of 
semi-starvation which I recognise as being also an important cause of mal¬ 
nutrition; I am dealing solely with the quality of the foods in common use 
in this country and with their capacity thoroughly to satisfy the functions of 
food. The functions of food are four-fold, 

(1) to repair tissue waste, 

(2) to supply energy, 

(3) to maintain the normal medium in which the bio-chemical processes 

of the body can take place, and finally, 

(4) to mako these processes possible. 

My work has been chiefly concerned with the last of these, that is to say, 
with vitamins: substances the function of which may bo compared to that of 
the spark which ignites the fuel mixture of a petrol engine liberating its 
energy. The spark is of no use without tlie fuel, nor the fuel without the 
spark. I would like now to show you what are the effects on animals which 
receive an adequate diet consisting of proteins, fats, carbo-hydrates, salts 
and water in proper proportions but which is lifeless owing to the want of 
these sub-stances, vitamins. This chart (marked ** A shows that if rMa ba 
fed on a diet containing everything they require, proteins, fats, carbo¬ 
hydrates and salts, but with€wt vitamins, they will not grow and after a very 
short time thej' become paralysed. These are paralysed rats which have 


^ Figures and Charts follow after page 116. Chart ** A has not been 
reproduced. 
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been fed on an otherwise adequate food which contained no vitamins* The 
same results follow m pigeons, men. monkeys and other axdmals. One of tibe 
chief foods in use in India and in this Presidency especially is rice, I should 
like to show you that rice is a fundamentally poor diet; it is a diet which in 
itself will not support the human body in its fullest eMeiency, although the 
people who are using rice may be eating it in large quantity. In this .chart 
(marked B the lower curve relates to a group of animals which have 
been fed on an otherwise complete diet containing no vitamins. To this diet 
I added one gram of rice so as to provide the necessary spark, the vitamins. 
The next curve indicates the rate of growth under those conditions. If 
instead of adding one gram of rice I add one gram of wheat the difference is 
enormous. Bice is therefore a fundamentally poor diet. I next tried to 
ascertain why it is that rice is so poor; so I added vitamin A to it. The next 
curve indicates the rate of growth. I then added vitamin B, and the next 
curve shows the rate of growth. Yet I was unable to make it equal to that 
given by one gram of wheat, the reason being that rice contains a protein of 
poor biological value and is also very deficient in certain substances such as 
manganese which is very important for growth. Here is the chart (marked 
“ C ”) of which 1 have shown the original photograph. If now 1 take a diet 
which is complete in every regard, proteins, fats, carbo-hydrates, salts and 
vitamins, and add to it a slight trace of manganese, as much manganese 
as there is in w'heat, wheat being particularly rich in it, you will see I make 
good to a great extent the deficiency of rice; that is to say, I have got to add 
vitamins A and B and manganese before 1 make rice equal to wheat in nutri¬ 
tional value. This is exemplified in another way; here is a chart (marked 
O >>) which represents the difference in nutritional values of certain grains 
in common use in India. This one is wheat; these curves represent cholam 
and cumbu, two grains in common use in this Presidency, this one represents 
paddy. The two rats at the bottom represent the difference between a wheat 
rat and a paddy rat. When the Commission did me the honour of visiting 
my laboratory, they saw there an experiment dealing with the relative values 
of the national diets of India tested biologically on groups of animals of the 
same original w’eight. These diets are representative of different peoples, 
Sikhs, Mahrattas, Pathans, Gurkhas, Kanarese, Bengalese and Madrasis. 
You will see on this chart (marked E ’^) that the diet of the wheat-eating 
people of the north who also take a great deal of milk, butter and (jhi, far 
surpasses in value that of the rice-eating people of the south. The upper 
chart show's the distribution of leprosy in this country. You wdll notice that 
the greatest prevalence of leprosy is amongst the people w'ho use the poorest 
food while the least prevalence of leprosy is amongst the people who us© 
the best food. 

J have chosen leprosy to represent and emphasise this particular point, 
but it is not only with regard to leprosy that this is true; it is true with 
regard to other diseases. For example, the death-rate from cholera in Madras 
is 40 times greater than it is in the Punjab. Chief amongst the diseases w^^hich 
these deficiencies in diet cause are diseases of the gastro-intestinal tract. I 
see from the report of the Surgeon-General with the Government of Madras 
for last year that there were no less than 9,500,000 attendances at the 
hospitals and dispensaries of this Presidency. In the course of my work, I 
have produced in animals acute gastro-intestinal diseases like diarrhoea, 
dysentery and so on, and chronic gastro-intestinal diseases like dyspepsia, 
dUatatioii of the stomach and colitis. Of these 9,5(X),000 attendances at the 
hospitals and dispensaries of this Presidency, 1 calculate that no less than 3 
millions are ill-nourished, and are suffering from diseases which are directly 
or indirectly due to malnutrition. In this chart (marked p »»)♦ you vrill 
see what the effect of a perfectly good diet is on the gastro-intestinal of 
a monkey when that diet has lieen killed by auto-claving in a temperature of 
130® 0. for an hour and a half, which has had the effect of destroying the 
vitamins. This is the gastro-intWtinal tract of a healthy monkey which was 
living in the jungles of Madra.s 3 or 4 days before I put it under experiment. 
The lower chart shows what the effects of the devitaminised diet are. 

* Not reproduced. 
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There is great dilatation of the stomach, the colon is converted into an inert 
bag, causing chronic constipation and all the evils which result therefrom. It 
is not only with regard to food deficiencies that this work of mine deals, but 
also with regard to diseases arising from poisons contained in the food grains. 
You will see here a picture (marked ’0* of three: a man and two boys. 
The man is of magnificent physique, from Hunea, where lives probably one 
of the finest races of mankind. He and many others were transferred in my 
time as Agency Surgeon at Gilgit to a new tract of land, where the wheat 
grown was of very poor quality and therefore they had to grow a vetch called 
lathyrus sativus with the result that they suffered from Lathyrism, which 
causes a kind of paralysis, and has paralysed these subjects from waist down* 
wards. Nutritional work does not deal only with deficiencies in food. Here 
is another chart (marked ** H ”), which illustrates the difference between a 
Sikh diet, illustrated by the upper curve, and a diet which is in common use 
among the poorer Europeans, both in this country and at Home. 1 took two 
groups of animals of the same initial weight and one of them I put on a diet 
consisting of milk, green vegetables, butter, fruitSjj^ whole wheat breads and 
occasionally meat; you will see that they did very well, whereas the‘animals 
that were fed on the poorer European diet did very badly. That diet consist¬ 
ed of white fifitur (white bread), tea, sugar, margarine, jam, potted .meat and 
boil^-vi^iSables. The potted meat and margarine contained such preser¬ 
vatives which are now in common use, namely boracic acid, sulphurous acid 
and formal-dehyde. I wish to emphasise that the second group of animals 
died from two causes, gastro-intestinal diseases and lung diseases. Lung 
diseases are among the most common diseases in this country. You will see 
in this chart what you might call for the purposes of explanation the Sikh rat 
and the poor European rat. Not only does the poor European diet give rise 
to these conaitions, hut it also produces new growths in the stomach, which 
I am investigating at the moment, and which may he, although T am not 
prepared to say so at iiresent, the beginnings of cancer. You can see what 
the appearances of the two groups are in this picture. 

The next picture to which I would like to refer shows the effect of 
white flour, which is nowadays being so commonly used not only outside 
this country hut also in this cotintry. These animals were fed on the 
usual diet which contains everything except vitamins. One group was given 
1 gramme of white flour, the other 1 gramme of whole wheat flour (atta) 
to supply the vitamins. You will see that the former did not grow, whereas 
the rats which were given 1 gramme of whole wheat did grow, hut in the 
former case immediately I added the vitamin, they grew so quickly that they 
overlook tfie others. T show here one of the animals that were getting the 
wheat, one of the animals that were getting white flour, and a paralysed ani¬ 
mal that was getting the basal diet only. At this point I added vitamins and 
you see from the chart (marked “ H2 how rapid the growth was. In con¬ 
nection with the susceptibility of mankind, when they are so fed, to disease, 

1 should like to emphasise in this chart that men living at this level have hut 
a short race to run before death overtakes them, if they be infected by some* 
thing like cholera or dysentery, whereas if better fed, they have a much better 
chance of escaping death. The next illustration (marked I ”)* contains 
life-size pictures of stone in the bladder, which I have produced in animals by 
feeding them on a faulty dxev, I wish to remark that this is one of the 
diseases in this country which is so prevalent and which causes an immense 
amount of distress; I have succeeded in producing it in animals, and there¬ 
fore 1 hope to suc<‘eod in doing away with it in man if people are only able 
to food themselves properly. I have already drawn your attention to the 
fundamental poverty of rice as a food. In addition to this poverty of the 
grain as it comes from the field, it is subjected to all sorts of milling end 
polishing processes. This chart (marked “ J1 represents groups of animcds 
fed on the same rice which was specially grown for me by the Agricultural 
department of the Government of Madras; and which has been subjected to 
the various milling processes. The first curve shows the effect of a diet of 
the original paddy; it does no more than just support the animal at main- 

* Not reproduced. 
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tenance level. When the rice is par-boiled, it just fails to support them at 
maintenance leveL In connection with this failure to support them at main* 
teuance level, it fails to keep them in health; one of the ohief complaints 
from which they suffer is eve disease. In this Presidency alone there were 
no less than 886,000 people axtendances at the hospitals and dispensaries for 
eye diseases; that is to say 1 In every 60 of the whole population. 

A.763. pTofe$ior Gangulee: That is due toTtfie deScTcnacJ^f vitamin A 
A great part of it is due to the deficiency of vitamin A. When you proceed 
to polish the rice, you greatly reduce its food value, until you get the 
highly polished rice which is so widely in use, and is quite incapable of 
supporting life; and unless it is supplemented by other articles of diet, 
health cannot be maintained. 

A.764. Sir Ganga Earn: Polished rice is rather a luxury for European 
countries, is it not?—Yes, it is, but I do not think European countries are 
as yet very much wiser with regard to food than we in the East. This 
chart will illustrate to you how the disease of beriberi occurs in this Presi¬ 
dency. Beriberi is a disease which is peculiarly the property of the Madras 
Presidency; it occurs on the East Coast of Madras, and practically nowhere 
else in India. You see in this chart (marked ** J2 the food value of rice 
subjected to high polishing. Ko man lives by rice alone; he has to take 
gram or dal or something of the kind; in this Presidency the people usually 
take something like 2 to 4 ounces of dal, 

A.765. Dr. llyde.r: What kind of dal? —I am not sure, but I think it is 
tnr dal. Animals fed on a diet which has the nutritive value of the highly 
polished rice will not develop beriberi. Beriberi is due to the insufficiency 
in the diet of a substance calle d vitamin B; it is only when the insufficiency 
reaches a particular point that beriberi ~occurs. Paradoxical as it may 
seem, a little vitamin B is necessary for the production of beriberi. 

A.766. The Chairman: Otherwise the man dies of starvation before he 
gets beriberi?—Yes, he dies of a specific form of starvation. This is a chart 
(marked L which illustrates the relative values of various rices in use 
in India; they vary tremendously. Here is another chart (marked “ M *0* 
which introduces another phase of the subject, that is to say deficiency of 
certain mineral elements, lleficie ncv ig ^ ^ ine is an important cause of a 
certain form of goitre and of itfsequelse, namely, crgtiijism and haisless 
disease which is common in certain animals, for instance, hogs and goats. I 
do not know whether hairless disease occurs in India or not. I have been 
able to produce cretinism and hairless disease experimentally in animals. In 
the middle chart, we have an example of another influence of vitamin defi¬ 
ciencies, that is to say, great susceptibility of both man and beast to infection 
in consequence of those deficiencies. In this particular instance the disease 
produced was Epithelioma Contagiosum, which is a disease that affects fowls 
and other birds. As T see the Commission is desirous of ascertaining the 
extent to which the keeping of fowls could be introduced in this country, I 
would like to point out that one of the diseases from which they are liable to 
suffer is Epithelioma Contagiosum and they will suffer from it unless they 
are properly fed. Here is a chbrt (marked N which illustrates the com¬ 
plete eradication of goitre from a school in consequence of the researches that 
ihave been carried out in my laboratory. The next chart (marked “ 0 ”)* shows 
the effects on the gastro-intestinal tract of faulty food deficient in vitamins. 
The cross-section of the large bowel is shown here, and you will also see a re¬ 
presentation of the normal large bowel, which is provided with a very 
intricate neuro-muscular mechanism. The specific effect of deficiency of vita¬ 
min B is to interfere with this mechanism so that the g\it becomes converted 
into an inert hag which cannot empty itself and becomes subject to disease 
in consequence. In this chart you will be able to see the differences between 
the healthy and the diseased colon. Great atrophy has taken in the latter 
place. 

A.707, Sir Ganga Bain: Has food anything to do with the increase of 
tuberculosis?—Dr. Muthu of this Presidency is the great authority on tuber- 

^ Not reproduced. 


Xiieut.-Col. B, McCarrison, 



104 


culosis in India, and he is convinced, after having spent a lifetime working 
on it, that a contributory cause of tuberculosis in this and other Presidencies 
in India is malnutrition. 

A.768. Is impure air a factor?—This factor comes in; I do not wish to be 
understood to say that food is the cause of every disease, but faulty food 
deficient in the vitamins is the foundation on which many diseases are 
built. Its chief effect is to cause depreciolioj^ oi cellular function throughout 
the body; and depreciation of cellular function makes it possible for patho¬ 
genic organisms to grow in the body; no pathogenic organism will flourish on 
healthy vigorous tissue. I want to emphasise strongly that there is no single 
factor so important to the well-being of any pe<iple as a well-balanced, 
nutritious diet. 

I now refer to the chart marked “ P.** As an outcome of this work, we 
must, of necessity, come back to the soil. So, in the course of these investiga¬ 
tions, 1 found, for example, that rice grown on the East Coast of Madras and 
the .same rice grown on the West Coast of Madras differed in nutritive quality. 
I then tried to find out what the cause of that was, I thought it might be 
due to differences in the soil and one of the first things we investigated in 
collaboration with the Agricultural Department of this Presidency was the 
effect of mauurial conditions on the nutritive value of wheat. I will give you 
an example. On this chart one curve represents our ^basal diet containing no 
vitamins; the next curve ropreseats the basal diet containing vitamin A; the 
next curve represents the basal diet containing all vitainius; and the last two 
curves represent the basal diet plus one gramnie of wheat which huvS been 
grown on soil manured with cattle or chemical manure. One gramme of 
W’heat grown on soil inanurod with cattle manure gave a rate of growth which 
is approximately 17 per cent better than that of wlicat grown on the same soil 
with artificial mineral manures. But the point I should like to stress here is 
this: that whole wheat, how^ever poor il may be, is a magnificent food; it is 
better than cod-liver oil and marmite put together. Before I leave this sub¬ 
ject, I should say that subsequent experiment revealed that the reason why 
cattle manure wheat is better than chemical manure wheat is because of a 
deficiency of vitamins in tlie latter. This chart (marked Q **) relates to 
experiments of a similar kind with millet. But the experiments were ol a 
different order. 1 took first of all a diet of polished rice such as that dealt 
with on a previous chart, 1 fed groups of pigeons on this polished rice. 
Then by adding millets from various sources, T saw to what extent these millets 
were capable of preventing the animals declining in weight. Here again we- 
find that millet grown ou cattle mamircd soil has a greater capacity for 
prc'senting lo.ss of weiglit than that grown on chemical manured soil. The 
curious thing in this experiment was that millet grown on soil which had 
received no manure at all for a long time was actually harmful. The last 
piece of work wdiich I have l>een attempting to do, and which is as yet in¬ 
complete, I .sliow you mainly to illustrate the extraordinary width of range 
that this work on nutrition has. This chart (marked Ji ’*) illustrates the 
results so far of an enquiry into the effect of various kinds of irrigation on the 
nutritive value of wheat. At present the experiments are incomplete, but 
there is one point to which I might refer. It has been suggested that con¬ 
tinued old canal irrigation reduces the nutritive vjilue of wheat. This 
experiment has been going on for 75 days and there is no proof that old 
canal irrigation does influence the nutritive quality of wheat; but the 
experiments are incomplete and I am not yet prepared to give an opinion 
with regard to it. That is a very brief outline of the kind of work we are 
doing at Coonoor. 

A.769. Professor Gangulee: What about paddy? The irrigation in this 
Presidency is mostly on paddy?—^That I do not know yet; this work has 
only just begun. 

A.770. The Chairman: Colonel McCarrison, we are greatly obliged to you 
for tlie very interesting account of your work which you have given u$. 1 
think we must resist the temptation to pursue you into the thickets of 
physiological disputation, but 1 think my colleagues^ Tfoyild like to ask you 
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one or two questions based on our terms of reference?—If I may say so, 
when you did the honour of visiting me at Coonoor, you also asked me 
whether I would also say something to the Commission on the effect of 
malnutrition on animals. I am perfectly prepared to do SO, should you 
wish it, 

A,771. I think we should like to hear that now?—I can do that very 
quickly. In these observations I am now going to make, I am not dealing 
with the effects of an insufficiency of food on cattle; I* am dealing solely with 
the effects of a faulty food, a food which is in itself incapable of fulfilling the 
functions of food, on animals which do not receive, for example, a sufficiency 
of minerals in the food. So far, research on stock has been carried out mainly 
from the point of view of deficiency of mineral elements, while research on 
man has been mainly carried out from the point of view of deficiency of 
vitamins. It is a most excellent thing that it should be so, because the result 
has been that one branch of nutritional research lias gone along one path 
while another branch has gone along another path; and those two paths must 
eventually meet; it is absolutely necessary that they should converge and go 
along the same road. Therefore, there is very much that those engaged in 
nutrition research on animal nutrition can learn from us and very much that 
we can learn from them. The chief effects on animals so far studied are 
those due to deficiency of certain mineral constituents in natural pasturage. 
Animals become poor, small sized, and low milk-yielding in the case of cattle. 
I showed in the year 1918 that the milk which the cattle produce and the 
butter which we got from the milk ore, in consequence of the poverty and 
drynass of the fodder, lacking in one of the vitamins, vitamin A. The general 
effects of deficiency disease in stock animals so far elicited are these: A 
slow rate of growth in young animals which is due chiefly to a deficiency of 
calcium and phosphorus. I understand that there are these deficiencies in 
the soils of llihar and the West Coast of Malabar, though I know of very 
little work that has been done on fhis subject in India. Secondly, the animals 
are slow to attain maturity. Thirdly, there is a marked tendency for stock 
to decrease in size; the stock tends to remain at a size which is proportionate 
to the food available, just as has happened with regard to children in Russia, 
Fourthly, there is a high mortality, which is due no doubt to increased 
susceptibility to infection. Fifthly, the milk-yield is low in cows and the 
quality, that i.s to 8 a 3 % its vitamin value, is also low. The birth-rate tends 
to be low; sterilitj^ is fairly high. The carrying capacity of cows is reduced, 
they have poor coats, and they suffer from skin diseases. There is an 
abnormal craving {pica, as it is called) for various things such as bones, 
a condition which is known as osteophagia. They also eat earth, mud 
and very often in tliis country they eat things that are vrorse than mud. 
They have u great craving for salt and salt licks. T am not sure whether 
it is so, but f am told that some of the goat herdsmen in certain parts 
of India actually take their herds in the morning round the village to 
play the part of scavengers, I would now like to refer to the effects 
of specifi(* deficiencies. One of the first of the.so is want of iron. That 
giyes rise in pigs to a disease which is called McGowan^s disease. It is not 
necessary to go into the symtomology of lhi.s disease. Deficiency of iron also 
causes great emaciation and an«*mia, a condition which is common in certain 
parts of New Zealand. Then, want of iodine also, as I have said, gives rise 
to goitre and hairless disease, examples of which I have shown you as having 
been produced in my laboratory. Want of iodine al.so impairs the capacity 
of the animal to assimilate calcium and phosphorus, and so the bones become 
soft. W'ant of phosphorus in the soil leads to osteomalacia, which is soften¬ 
ing of the bones, poor bones, fragile bones, swelling of joints, stiffness of hind 
quarters and lameness, a condition w^hich in South Africa is called Styfnehte, 
Want of phosphorus also causes craving for bones. This craving for bones 
leads the animals to look for bones in decaying carcasses. In these decaying 
carcasses they find an organism which producels a very virulent toxin which 
rise to a disease known in Bouth Africa as Lamziekie, That disease is 
due to the products of the bacteria which live in the decaying bones; the 
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Ibacterial toxins are the actual cause of the disease* It is the want of phos* 
phorus that causes the animals to eat these bones. Another cause of disease 
in cattle is want of salt, chlorine and carbonates. This is a summary of most 
of what is known at the present time as to the effects of malnutrition in 
the causation of disease in animals; no doubt there is much more to be dis* 
covered if we look for it, 

A.772. Sir Ganga Bam: What disease would you expect to arise merely 
from want of salt?—I should expect emaciation and slowness of growth. 

A.778. In milk animals does it decrease the quantity of milk?—Now you 
are asking me of matters of which I have no personal experience, but from 
the knowledge I have of experimental work 1 should say it would lower 
the capacity of the animal to produce milk. In addition to these diseases^ 
there are others which are the result of infection by micro-organisms conse¬ 
quent upon a state of malnutrition. One of these is called Sarcospiridia 
or scrapie in sheep. Another condition which is common in sheep and 
goats is pernicious anaemia, a condition which I have succeeded in pro¬ 
ducing in the laboratory. Finally, there is the condition, wliich I have also 
produced, of hog cholera. These are some of tho diseases which are known 
to prevail in other countries consequent on malnutrition; that is to say, 
consequent on the consumption of a food which is of poor quality. I do 
not know to what extent they prevail in this country, but J have given 
you the list so as to emphasise the very great importance of research on 
animal nutrition. It is necessary to ascertain to what extent these diseases 
do prevail in this country. 

A.774. Sir Henry Lawrence: Is nutrition work on similar lines iKjing con¬ 
ducted in institutions in Kuropo?—Yes, very largely. 

A.775. Where?—Well, of course Cambridge is the centre of it. Sir 
Gowland Hopkins is the father of modern nutrition, and his work is being 
carried on there with great vigour. It is also being done at the Rowett 
Institute in Aberdeen and at the Lister Institute in London. No doubt there 
are other places which escape my memory at the moment. There are at 
least four or five centres of nutritional work in England alone where the 
population is something like ono-sixth of what it is in India. 

A.776. Sir Ganga Bam: What are tho journals or pamphlets in which they 
publish the results of their labours?—All the work done on behalf of the 
Indian Research Fund Association is published in the official journal of the 
Indian Research Fund Association. 

A.777. Mr, Kamat: Are not the Japanese also doing this kind of re¬ 
search?—Yes, they are. 

A.778. Sir Henry Lawrence.: And in the United States?—Very much. 

A.779. The Rockefeller Institute has taken it up?—The Rockefeller 
Institute has not done so much as McCollum at the Johns Hopkins Institute. 
When I was in America 1 was greatly impre.ssed by the work that was being 
done, especially at the Johns Hopkins Institute. McCollum is of course one 
of the chief names in connec*tion with this work; his book on the subject is 
one of the standard works. 

A.780. And in regard to nutrition work on animals are there similar insti¬ 
tutions? There is one just being started in Edinburgh, I think?—^Yes; and 
there is one which has been going in Aberdeen for some years, which has been 
doing good work. 

A.781. Do they carry on experiments on rats and other animals?—Most of 
the work on human nutrition is done on rata because the rat is an omni¬ 
vorous animal, and the life of the rat being short one is able to study it from 
the day of its birth to the day of its death, a comparatively short period of 
time. If we had to use larger animals, such as monkeys, it would be im- 
p^issible to get the work done in a reasonable time. All that has been found 
out with regard to rats has been shown to be applicable to man. 

A.782. It has been established that the results obtained from rats are 
applicable to man?—Yes. For instance, the work on rickets has been done 
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on rats and dogs^ and it has been directly applied to the great beneht ol 
humanity. 

A.783. In the greater part of India, is there a sufGicieney of milk in the 
dietP—I wish to be very guarded in any answer I should give you, because 
my experience is mainly a laboratory one; but from what I know, 1 should say 
that there is not nearly enough milk in the diet of the people except in that 
of some of the better class people in the north of India. There is certainly 
not nearly enough milk and milk products in the diet of the Southern people. 

A,784. The superior physique of certain races in the north may he con¬ 
nected with their having a larger provision of milk in their diet?—^It is 
connected with it, that is my opinion. I should say it is due to the combina¬ 
tion of whole wheat, milk and milk products. 

A#785. You attach a considerable value to the item of milk?—^Very great 
importance. 

A.786. Therefore it follows that one of the greatest problems of India is 
to secure sufficient provision of milk in those Provinces where it is now 
deficient?—That is so. 

A.787. You attach great importance to that?—Very great importance. 

A.788. You have mentioned the case of goats being fed in the surroundings 
of villages. Cattle also eat excreta?—^Yes, I have seen them do it. 

A.789. Does that have a deleterious effect on their milk?—That I do not 
know from porsorial oxjieriencc, but I should imagine it would, 

A.7JK). It would he possible to ascertain that?—Of course, anything is 
possible of that sort, provided we have the means to do it, the laboratory 
facilities and the staff. ' 

A.791. It would not he without a certain value, for I have known a town 
which depended for its sanitation on the cattle eating excreta, and it 
was definitely put forward by the municipal council as being the best 
form of sanitation that they could think of. Y'ou would not agree with 
that?—It is certainly one way of carrying on coovservaney work, hut what 
the effect would be on the cattle would lie a very interesting thing to find 
out, because if tliey were at the same time deficiently fed they must suffer 
from all sorts of infections, infecting themselves from the excreta. 

A.702. And that infection may bo passed on to the milk?—Certainly, it 
might quite well be so, 

A.793. It might be a very important subject for investigation?—It might, 
yes. 

A.794. Amongst the results of malnutrition can you trace sterility?—It 
has been so traced iii other countries and as a matter of fact the first refer- 
•ence to it emanated from my own laboratory. In feeding animals in this 
way on diets extremely deficient in vitamin B, I noticed in 1918 that atrophy 
•of the testas was one of the earliest effects. During famines and war, sterility 
in women and failure of the menstrual function have been recorded as evi¬ 
dence of malnutrition. Wliicb of course was half-starvation also, 

A.796. From that it would follow that any section of the population who 
suffer from half-starvation would be deficient in reproduction?—Not neces¬ 
sarily so, because it depends upon the respect in which their food is deficient. 
For example, in order to produce that effect their diet must be deficient 
in a vitamin which is now being called vitamin E. Vitamin E is quite 
abundant, in such things as wheat, paddy anefdETier cercat feralhs and in 
leaves, meat an^l tats; in fact it is in cereal grains that it is chiefly 
fouiiJrso thaFT would expect to find sterility more common in people who 
are subsisting, say, on white bread, than I would in people who are subsisting 
*on a home provided paddy diet. 

796. Dr. Hyder: Taking the case of Eskimos, I would imagine that they 
would not eat much cereals?—No. 

A.797. And I think with them there probably is a diminution of this 
power P-^That race is said to be dying out to a considerable extent; but there 
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are many causes. Cue of them is infectious diseases^ tuberculosis and so on. 
But all these vitamins are so widely distributed in nature and in flesh foods 
that Eskimos who would l»e eating blubber would probably get plenty of them. 

A.798. That would be fat,^^—Yes. 

A.7f)9. Do you think vitamin E w^ould be present in blubber?—I should 
think it would, but 1 have never investigated that substance. 

A.800. The Eskimos live in a part of the world which is not very 
populous?—Their food of course is very limited in choice, 

A.801. Sir Henry Lawrence: We were just discussing the malnutrition 
which appears to exist in the paddy diet. Jn that diet there is vitamin EP— 
Yes. 

A,8Q2. So you may po.ssihly find a combination of an excessive power of 
generation with a serious condition of starvation?—1 coulfl not answer the 
question; I have not got enough information. 

A.803. It might possibly re.Hult?—I should hardly say excess of poiver of 
reproducing the race, hut I should say, more properly porimps, very little 
impaired capacity to reproduce the race might exist with certain forms 
of malnutrition. 

A.804. But we are finding at the present time, are we not, that there is an 
excessive power of generation among the C.3 population?—Apparently that 
is so, but 1 myself have not studied the subject. 

A.805. Is it possible that any particular kind of diet may lead to steri¬ 
lity?—Yes, that is quite possible. Duds which are deficient in vitamin K, for 
example, will certainly lead to sterility 

A.806. It can he induced?- It can he induced in the laboratory; I can 
induce it myself at will; somefcime.s I find that my rats reproduce more 
quickly than I can deal with them; what I do then is simply to reduce the 
amount of milk and butler which they are getting and they stop breeding, 
or at least they do not breed so fast 

A.807. Sir CJanga Ham: Has the nature of food anything to do with the 
disparity of male and female births?—I do not know. 

A.808. Have you ever studied that?—^No. 

A.809. The di.spanty is so great in different Provinces?—Yos. 

A.810. In the Punjab, for instance, the percentage of male population is 
much more than that of*female population?—I can cpiito .see that you would 
bo very interested in extending the study of nutrition in this country. At 
this meeting 1 am receiving many suggestions from the various Commissioners 
which emphasise the great importam^e they attach to the extension of this, 
work. 

A.811. You say there is want of <‘alcium and phosphorus in the diet of 
cattle. Would gypsum he of any use?—I should have to refer you to the 
veterinary people for that sort of information. I have just made a summary 
of the diseases from which cattle suffer for your information. 

A.812. manganese exist in any other cereal which can he eaten with 

rice?—Yes, it is very widely distributed in nature. If you are iiitere.sted in» 
it I can tell yon where it occurs: it occurs in cabbage leaves, turnip leaves, 
asparagus tops, leeks, garlic, onion; fruits: orange, lemon, strawberry, while 
whole wheat is particularly rich in it. "Wheat bran contains as much as 3*9 
milligrammes per 100 grammes. Estimations in my laboratory have shown 
whole wheat to contain 4*82 milligrammes per 100 grammes. It also occurs 
in animal tissues, especially in the organs of chief functional capacity like the 
liver, pancreas, lymph nodes, kidney, muscles of tho heart, brain and lungs. 
In connection with its occurrence in the pancreas, it may interest you to 
know that it also occurs in the active principle of the pancreas, insulin. 
Diabetes is an extremely common disease in this country and it is quite pos¬ 
sible that the further study of tho relation of manganese to the functional 
perfection of the pancreas may throw great light on the subject of diabetes*. 
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A.813. Can deficiency of iodine be made up by any specific vegetable?— 
Yes, it can be made up. It is a ourious thing almut these substances which 
exist in very small amount in foods (vitamins, manganese and iodine) that 
they are all found to have more or less the same distribution in plants, so 
that if a man eats plenty of green leafy vegetables and whole wheat, he is 
not likely to sufier from iodine or other deficiency. 

A.814. When you say green leaves, do you mean boiled or raw?—So far as 
iodine is concerned, it does not matter whether they are raw or boiled. 
Perhaps better eaten in the raw state. 

A.815. I was told that iodine occurs very largely in some herbs in the 
Himalayas.^—^There is very little iodine in the soil of certain Himalayan 
regions. There is a good deal of iodine in the soils of the Nilgiris. 

A.816, Sir Thomas Middleton: You mentioned mineral deficiency in cer¬ 
tain parts in India, Bihar and Malabar. Were these deficiencies ascertained 
by yourself ?—No. I learnt about the deficiencies in Malabar from Mr. Viswa- 
nath of the Agricultural Department of the Madras Government. With re¬ 
gard to the deficiency in Bihar, I found a reference to it*in an article pub¬ 
lished in the Agricultural Journal of India in about 1917. 

A.817. You agree that almost nothing is known about mineral deficiencies 
in India?—Apart from the work which Mr. Warth is struggling so couri^e- 
ously to do at Bangalore there is no work so far as 1 am aware being done 
on this subject. I have recently visited Mr. Warth and I am very greatly 
impressed not only by the magnificent work he is doing under very difficult 
circumstances but by the great necessity for the extension of his work on the 
lines laid down by him. 

A.818. You are aware that Dr. Orr, who has specially worked on this 
subject, has indicated the great danger of mineral deficiency in the rapidly 
growing animal?—Yes. 

A,819. Does that suggest to you that if we in India are quite ignorant as 
to the extent of mineral deficiencies, there may be some danger in attempting 
to increase the sixe of our stock rapidly by improving the bulls?—Yes; it will 
be largely labour lost, because you may get an improvement in the first 
generation and thereafter the cross-bred stock will most certainly deteriorate. 

A.820, Is there not a great danger of death in the first generation?—There 
is, I am speaking now from memory; I seem to remember having read that 
the mortality among these cross-bred animals is very much higher than the 
mortality in the country-bred animals. 

A.821. That is the particular point to which Dr. Orr drew our attention, 
in the recent report on Kenya?—Was it? 

A.B22. You said in connection with livestock much more work has been 
done on minerals tJ»an on vitamius?—Yes. 

A.823. Is it not the case that Dr. McCollum started the wrork on minerals 
and then went on to vitamins?—Dr. McCollum originally started with food 
mixtures generally; vitamins were only discovered shortly before the War, 

A,824. Within the last eight or ton years a great deal of work has been 
done?—He first started with minerals and then went on to vitamms. 

A.825. In Great Britain have you heard of the work of Drummond, Zilra 
and Golding? They are working on domestic animals?--They are. 

A.826. In fact the work on vitamins was much more substantial in volume 
than the work on minerals until within the last two or three years?—^Within 
the last few years, especially in 1925, there has been a great output of work. 

A.827. Investigators originally began working on vitamins and found that 
sometimes vitamin was not as important a factor as minerals; they switched 
on from vitamin to minerals about 1923?—Quite so. 

A.828. Is it now definitely accepted that vitamin E does exist?—It is a 
recent arrival in the vitamin field; it has been accepted. 

A.829. You do not suspect that it is vitamin B?—My own definition of 
* vitamin ’ is a wide one; I mean by it all those substances in food which 
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eidst in very small quantities whether they are organic or inorganic of which* 
we do not yet know the action. 

A.830. You have no proof as yet that old canal irrigation affects the 
quality of wheat?—Not as yet. It is with regard to loamy soil that I made 
that statement. 

A.831. If we get such results as have been got by you and Dr. Norris in 
Coimbatore, it is difficult to accept the view that canal irrigation would not 
have an effect upon the quality of the crop?—You think it would have an 
effect ? 

A.832, Yes?—As I said, this work is still in progress. 

A,833. Indirectly through its effect on the mineral constitution of the 
soil?—Obviously the quality of the soil and the kind of soil are going to have 
a great effect. We are going to find, I think, different effects on loamy soil 
and sandy soil. 

A.834. You used one very illuminating word when you were talking of the 
addition of vitamin or the need for vitamin; you referred to the “spark 
of the vitamin being wuinted to make the rice effective. I think the illus¬ 
tration is a familiar one. Would you agree that if we use the metaphor 
of the car we might compare the effect of the rice to the influence of the 
petrol in the working of the car and the vitamin to the sparkling plug?— 
That is what 1 said. 

A.835. Then, you agree that provided the rice has the necessary addition 
it is a most valuable food?—Yes. 

A.836. Would you agree, to use a common phrase, that one of the reasons 
why wheat is so much more valuable universalJ.y than rice is that the one 
is more or less a fool-procff food and the other is not?—That is a very good 
expression. Whole wheat is a fool-proof food. The energy value of rice and 
wheat in equal amounts is precisely the same. For instance, one ounce of 
rice has a calorific value of 104, whereas one ounce of wheat has a calorific 
value of 103. But the difference in the nutritive value of the two grains is 
enormous. 

A.837. Sir Henry Lawrence: H a man eats w^heat he will find all the 
necessary elements for his nourishment provided he takes milk. But if he 
eats nothing but wheat he also will get ill?— Yes. In much the same manner 
as if you give the engine of your car petrol but not enough oil it will get out 
of order.. Similarly if you give a man only wheat, you will cause him to 
get ill. You must have a natural balance in all these things. One of the 
great troubles in this country is that people cannot provide themselves ivith 
the other substances to make good the deficiencies of rice. 

A.838. If you have to put in thi.s natural balance, I do not understand 
what you mean by “fool-proof?—^Wheat is in itself fool-proof; but it does 
not in itself constitute a complete food. 

A.839. You cannot injure it?—No, unless by making it into wheat flour. 

A.840. Sir Thorruis Middleton: Is it not the.case that the feeding of cattle 
and goats on village refuse is usually accepted as a proof of mineral defi¬ 
ciency?—It is usually. 

A.841. So that wherever such a state of affairs is common the position 
ought to be closely investigated?—It ought to be; it is certain that there is 
a deficiency. 

A.842. Dr. Hyder: I want to put a few practical questions with regard 
to this matter of nutrition. You said to the Chairman that yon had no one 
to whom you could hand over your work. I wonder whether you are acb 
quainted with the internal w^orking of Indian Universities. Supposing our 
M-Sc.'s in Bio-chemistry, medical graduates, or agricultural graduates, were 
placed under you for training, could you initiate them into the methods of 
research, and go away with the confidence that they would carry on your 
work?—Do you ask me whether I could do this? 
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A*843. No. X ask whether you. think that graduates who come out of our 
Universities with Degrees in Bio-chemistry, Physiology or Medicine could 
undertake work of the kind which you are carrying on ?—^My present opinion 
of such Indians as have served under me is that nutritional work particularly 
appeals to them, and personally I would be hopeful that amongst, say, every 
hundred men, who would pass through my laboratory there would be seven or 
eight who would be capable of undertaking original research in nutrition. I 
should not expect to find very many more. But those hundred have not 
passed through my bands, and until you see a man working, how he shapes 
and what thoughts arise in his mind when he sees a piece of work in front of 
him, you cannot say how he will turn out. 

A.844, Is the University of Madras taking interest in your work?-^I know 
that the medical i^rofession of Madras generally takes a very great deal of 
interest in this work. 

A.845. I wonder whether they have a Chair for Bio-chemistry in the 
University of Madras?—I do not know whether there is or there is not at the 
present time, but a Chair for Bio-chemistry is a very important addition to 
any University. 

A.846. Passing on to another point, you know that some Indians have 
taken to European modes of living. I was wondering whether they were not 
after rising from one pit going to fall into another pit?—Many of them would 
be out of the frying i)an into the fire. 

A.847. You know that lemons are very largely used in this country. As 
soon as people become Europeanised they take to aerated waters, such aa 
lemonades, and tinned foods, and also perhaps to polished rice. I was 
wondering whether the higher incidence of disease among educated Indians 
was due to their adoption of European ways of living?—In answer to this 
question I would say that each CoramLssioner who cross-examines me suggest 
other lines of nutritional research. In order to answer your question, it is 
necessary to extend the facilities for the investigation of such nutritional 
problems. 

A.848, For instance, healthy and big-boned students from the north who 
come from their villages and are drafted into these colleges and Universities 
lose their vitality; that is my experience as a teacher in a Northern Univer¬ 
sity. I was wondering whether the change was due to their adoption of 
European ways to some extent?*—That is one of the things which we will be 
very happy to ascertain for you prorided you give us your help to start an 
institute of nutrition. 

The Chairman; Probably Dr. Hyder may be content to know that it 
may not be due to their adoption of European customs; there may ho 
deficiencies in their diet not necessarily present in European diet. 

A. 849. The Baja of Farlakimedi: You say beriberi is confined entirely to the 
East Coast of this Presidency; is it because it is a rice eating area?—^Yes; 
beriberi occurs only within about 45 miles of the coast in the rice growing 
areas; it exists in the North East Coast of this Presidency, from Ganjam 
downwards. 

A.8«50. There are, of course, favourable climatic conditions for the produce 
tion of the disease?—^The climatic conditions are certainly favourable for its 
production. 

A.851. Have you got the full history of the beriberi disease.^—^We have suc¬ 
ceeded during the last year in producing true beriberi in my laboratory; we 
have had 175 cases of it produced in animals, and I think now we can safely 
say that we know a great deal about it; we certainly know how to prevent it 
but whether we shall be able to find the actual causal factor of the disease 
remains to be seen. It is not a matter of very great practical importance. 
Whether we say that beriberi is due to on undiscovered substance X and 
whether we find that substance or not, wo certainly know how to prevent 
the disease. 

A.862. Is there any objection on the part of the department to have aQ 
that published in the vernaculars?—^No; 1 think that is one of the reasohs. 
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exist in very small quantities whether they are organic or inorganic of whick 
we do not yet know the action. 

A.830. You have no proof as yet that old canal irrigation affects the 
quality of wheat?—Not as yet. It is with regard to loamy soil that 1 made 
that statement. 

A.831. If we get such results as have been got by you and Dr. Norris in 
CJoimbatore, it is difficult to accept the view that canal irrigation would not 
have an effect upon the quality of the crop?—You think it would have an 
effect? 

A.832, Yes?—As I said, this work is still in progress. 

A.833. Indirectly through its effect on the mineral constitution of the 
soil?—Obviously the quality of the soil and the kind of soil are going to have 
a groat effect. We are going to find, I think, different effects on loamy soil 
and sandy soil. 

A.834. You used one very illuminating word when you were talking of the 
addition of vitamin or the need for vitamin; you referred to the “ spark 
of the vitamin being wanted to make the rice effective. I think the illus¬ 
tration is a familiar one. Would you agree that if we use the metaphor 
of the car we might compare the effect of the rice to the influence of the 
petrol in the working of the car and the vitamin to the sparkling plug?— 
That is what I said. 

A.835. Then, you agree that provided the rice has the necessary addition 
it is a most valuable food?—Yes. 

A.836. Would you agree, to use a common phrase, that one of the reasons 
why wheat is so much more valuable universally than rice is that the one 
is more or less a fool-proof food and the other is not?—That is a very good 
expression. Whole wheat is a fool-proof food. The energy value of rice and 
wheat in equal amounts is precisely the same. For instance, one ounce of 
rice has a calorific value of 104, whereas one ounce of wheat has a calorific 
value of 103. But the difference in the nutritive value of the two grains is 
enormous. 

A.837. Sir Henry Lawrence: If a man eats wheat he will find all the 
necessary elements for his nourishment provided he takes milk. But if he 
eats nothing but wheat he also will get ill?—^Yes. In much the same manner 
as if you give the engine of your car petrol hut not enough oil it will get out 
of order. Similarly if you give a man only wheat, you will cause him to 
get ill. You must have a natural balance in all these things. One of the 
great troubles in this country is that people cannot provide themselves with 
the other substances to make good the deficiencies of rice. 

A.838. If you have to put in this natural balance, I do not understand 
what you mean by ‘‘fool-proof?—^Wheat is in itself fool-proof; but it does 
not in itself constitute a complete food. 

A.839. You cannot injure it?—No, unless by making it into wheat flour. 

A.840. Bir Thomas Middleton: Is it not the.case that the feeding of cattle 
and goats on village refuse is usually accepted as a proof of mineral defi¬ 
ciency?—It is usually. 

A.841. So that wherever such a state of affairs is common the position 
ought to bo closely investigated?—It ought to be; it is certain thfit there is 
a deficiency. 

A.842. Dr. Hyder: I want to put a few practical questions with regard 
to this matter of nutrition. You said to the Chairman that you had no one 
to whom you could hand over your work. I wonder whether you are a<v 
quainted with the internal working of Indian Universities. Supposing our 
M.Sc/s in Bio-chemistry, medical graduates, or agricultural graduates, were 
placed under you for training, could you initiate them into the methods of 
research, and go away with the confidence that they would carry on your 
work ?—Do you ask me whether I could do this P 
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A.84d. No. I ask whether you think that graduates who come out of our 
Universities with Degrees in Bio-chemistry^ Physiology or Medicine could 
undertake work of the kind which you are carrying on?—My present opinion 
of such Indians as have served under me is that nutritional work particularly 
appeals to them, and personally I would be hopeful that amongst, say, every 
hundred men, who would pass through my laboratory there would be seven or 
eight who would be capable of undertaking original research in nutrition* I 
should not expect to find very many more. But those hundred have not 
passed through my hands, and until you see a man working, how he shapes 
and what thoughts arise in his mind when he sees a piece of work in front of 
him, you cannot say how he will turn out. 

A,B44. Is the University of Madras taking interest in your work?'—I know 
that the medical profession of Madras generally takes a very great deal of 
interest in this work. 

A.845. I wonder whether they have a Chair for Bio-chemistry in the 
University of Madras?—1 do not know whether there is or there is not at the 
present time, but a Chair for Bio-chemistry is a very important addition to 
any University. 

A.846. Passing on to another point, you know that some Indians have 
taken to European modes of living. I was wondering whether they were not 
after rising from one pit going to fall into another pit?—Many of them would 
be out of the frying pan into the fire. 

A.847. You know that lemons are very largely used in this country. As 
s(»on as people become Europeanised they take to aerated waters, such as 
lemonades, and tinned foods, and also perhaps to polished rice. I was 
wondering whether the higher incidence of disease among educated Indians 
was duo to their adoption of European ways of living?—In answer to this 
question I would say that each Commissioner who cross-examines me suggests 
other lines of nutritional research. In order to answer your question, it is 
necessary to extend the facilities for the investigation of such nutritional 
problems. 

A.848. For instance, healthy and big-honed students from the north who 
come from their villages and are drafted into these colleges and Universities 
lose their vitality; that is my experience as a teacher in a Northern Univer¬ 
sity. 1 was wondering whether the change was due to their adoption of 
European ways to some extent?—^Tfaat is one of the things which we will be 
very happy to ascertain for you provided you give us your help to start an 
institute of nutrition. 

The Chairman; Probably Dr, Hyder may be content to know that it 
may not be due to their adoption of European customs; there may be 
deficiencies in their diet not necessarily present in European diet. 

A. 849. The Baja of Farlakimedi: You say beriberi is confined entirely to the 
East Coast of this Presidency; is it because it is a rice eating area?—^Yes; 
beriberi occurs only within about 45 miles of the coast in the rice growing 
areas; it exists in the North East Coast of this Presidency, from Ganjam 
downwards. 

A.850. There are, of course, favourable climatic conditions for the produce 
tion of the disease?—The climatic conditions are certainly favourable for its 
production. 

A.853. Have you got the full history of the beriberi disease?—^We have suc¬ 
ceeded during the last year in producing true beriberi in my laboratory; we 
have had 175 coses of it produced in animals, and T think now we can safely 
say that we know a great deal about it; we certainly know how to prevent it 
but whether we shall lie abl^ to find the aetnal causal factor of the disease 
remains to be seen. It is not a matter of very great practical importance. 
Whether we say that beriberi is due to an undiscovered substance X and 
whether we find that substance or not, we certainly know how to prevent 
the disease. 

A.852. Is there any objection on the part of the department to have all 
that published in the vernaculars?—No; I think that is one of the reasohs. 
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why the work on this subject should be extended; there should be a Publicity 
Department as part of a Department of Nutrition. All these thini 3 ;s which 
we ascertain in the course of our work should be put into simple language 
and widely published in the vernacular papers. 

A.853. Can it he undertaken by any private individuals on application?— 
I should think it can be; J do not see any reason why it should not be, but 
that is a matter, of course, for the authorities concerned to decide. 

A.854. Sh* James MacKenna: I understand you are of opinion that the 
work you are doing at Coonoor and the work that Mr. Warth is doing at 
Bangalore and the work that is being done at Coimbatore on nutrition should 
he linked up?—^Yes. 

A.855. Would you like that work concentrated in one institute?—Not 
necessarily so. 

A.856, You think it is possible to w'ork up a link between the throe exist- 
ing agencies?—Yes. 

A.857. Or would you prefer to have the whole thing under one roof?—I do 
not see any particular point in that; there is more room for expansion of the 
work as it exists at present than if all the three were situated in the same 
building. For instance, work on animal nutrition would have to go on being 
done in Bangalore, as there is no space for it at Coonoor. The work on 
human nutrition would have to go on being done in a reasonably good climate, 
because after all the output of work is entirely dependent on the man doing 
it, and he will do much better work if he is in a reasonably good climate than 
be will if he is in a bad one; that is the reason why I am doing my work at 
Coonoor; it would not suit me so well to do it elsewhere. 

A.858. You would not like to have a central institute on nutritional 
research which would be w^orking through all these three branches as at 
present?—Yes. 

A.859. The relations are apt to break down if we merely link them up; you 
would have no objection to calling it a central institute on nutritional 
research w^orking in all these three branches?—No. 

A.860. Have you sufficient work for yourself and a full-time Bio-chemist? 
—have sufficient work for half a dozen Bio-chemists, 

A.861. You emphasise the very considerable possibility of getting capable 
young Indians to carry on this work, but the facilities for teaching would 
not be so great if the work is scattered in different places as they would be 
if you had a central institute?—^Any young Indian taking up this work 
would have to take up one department of it; if he came to me, for instance, 
to do human nutrition, he would probably stick to it for the re.st of his life; 
ho could always visit the other centres and see what is going on there for 
educational purposes. ; 

A.862, From that point of view, a scattered arrangement would not be 
any good?—do not think so; it is an important matter for instance to 
extend the work at Coonoor. The jam factory is a building I wish to acquire, 
becjaiise, as I told the Chairman, it is very suited for work on nutrition, and 
it has been suggested to me by the Director of Agriculture of the Madras 
Presidency, that it would be an excellent thing if the work which Mr. 
Viswanath and myself are doing could be carried on by a Bio-chemist of the 
Agricultural Department, who, if he had the buildings of the jam factory, 
could do so under my direction. 

A.863. The moment you have the jam factory, you begin by pooling in 
that i)lace one of the connected branches of the work?—Not quite that. 
Their idea is that it would take the man a good year or more to learn how 
to do these experiments; it is not merely a case of having half a dozen rats 
and ptjtting them in a cage; there is a great deal to learn, and what he 
would do, would be to learn himself and so teach others. That would be a 
means of spreading the work, so that routine testing of vegetable foods by 
biological assay could then go on being carried out by an Agricultural Chemist 
in other parts of the Madras Presidency. 
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A.8d4. Assuming that you do get the jam, factory, you would still retain 
Coimbatore and just extend your own operations?—Yes. 

A,865. Frofesaor Gangulee: Apart from diseases that actually break out 
owing to deficiencies in diet are you of opinion that any such deficiencies 
leave the body defenceless against other diseases? I mean the response of 
the body to immunisation?—^THat has been definitely proven. 

A.866. From that I gather that nutrition investigation will throw much 
light on preventive medicine?—Yes. 

A.867, You said in answer to a question put by the Chairman that you are 
the only research worker in India in this nutrition investigation?—^Yes, that 
is so. 

A.868. And this subject of medical research is directly under the Govern¬ 
ment of India now ?—am working for the Indian Research Fund Association 
which, I believe, is a private fund, and it is contributed to of course by the 
Central Government. 

A.860. I know; apart from the research fund that you are referring to, 
the whole question of medical research is under the Government of India 
directly. I mean the question of medical research as a general subject apart 
from the Indian Research Fund Association?—There is no other research 
financed except by the Research Fund Association, so far as I am aware. 

A.870. It is rather difficult for me to understand why the Government of 
India has not taken adequate interest in that work; is it lack of equipment 
or lack of interest?—How do you mean the Government of India has not 
taken an interest? 

A.871. Because, you say you are the only research worker in India?—The 
Government of India, I take it, has got other fish to fry as well as nutrition 
research. 

A.872. Bo the medical officers belonging to the superior grades receive 
training in research work in dietetics? Bo those of them who come over to 
this country get any training?—If you mean young members of the I. M. 8., 
nowadays they get intensive training. 

A.873. Before they come over to this country?—^Yes. 

A.874. It is not lack of trained men? We can get trained men for the 
purpose, if you have the institute?—^You can get men who know their 
A. B. C,, they can read, so to say; no man is trained until he has been 
through the mill and attempted to do the work himself. Research itself is 
difficult; what 1 mean is that there are .several kinds of research; the man 
may simply follow in the lead of somebody else, 

A,875, And cannot take the initiative?—Yes. For research in this country 
we want men with imagination and capacity for initiating it. 

A.870. Bo YOU .suggest that such workers cannot be found in the superior 
grades of the service?—^No, T do not suggest anything of the kind. I consi¬ 
der still that there is no function of medicine which cannot be fulfilled by 
officers of the service to which I have the honour to belong. 

A.877. Bo the Government of India send men abroad, either to America 
or Japan, for training?—They sometimes do. 

A.878. In 1923, I understand the Rockefeller Foundation made an offer?— 
Yes. i 

A.879. And the Rockefeller Foundation is an international organisation? 
—^Yes, 

A.880. Willing to co-operate with any body in any country for the pur¬ 
pose of training in this sort of nutritional research. Ck>uld you tell the 
Oommission what the Government of India has done to avail itself of the 
ttxiique facility offered by this internainoiml body?—^That, I am afraid* I 
cannot answer, because I have not hact any experience of the Secretariat of 
the Government of India, and 1 do not know what they have done in thn< 
matter. 
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A.881. You are aware of that offer P—t can aware of it. 

A.882. 1 think three men were sent from this country?—Were there three 
sentP 

A.883. To the Johns Hopkins University; what happened to these men 
when they returned?— I do not know; I think one was Major Shokey, he is 
now at the Haffkine Institute. 

A.884. You are not aware of the conditions on which the Rockefeller 
Foundation made these offers?—1 am not. 

A.885. There was a proposal by the Government of India to start nutrition 
work in this country, and it was suggested to secure the services of Professor 
Saiki of Japan; are you aware of thAt?—I have heard that something of the 
sort was suggested. His services are quite unnecessary. 

A.886. Could you tell the Commission at what stage the proposal now 
rests?—1 do not know at what stage the proposal now rests; I know 1 have 
not succeeded in finding the name of Dr. Saiki mentioned in nutritional 
literature. 

A.887. He is, I think, Director of the Imperial Institute in Tokio?—Yes. 

A.888. Is there any definite proposal before the Government of India with 
regard to your work, either for its expansion or for its cessation?—One sends 
up one’s proposals for the next year in the usual way; that is all one knows 
about it. 

A.889. You are a.ssisted in your work by a number of Indians?—T have 
three assistants. 

A.890. Are you satisfied with thein.^—^All of them are most admirable. 

A.891, Can the 3 " do the statistics work well?—The.y cannot, but 1 have had 
the advantage of having the services of the Director of Public Health’s 
Statistical Assistant, who has given me most valuable assistance. 

A.892. Which are the most important from the point of view of deficiency, 
vitamins or glands?—I cannot say. Comparisons in regard to substances 
essential for metabolism are difficult. The.v are all equally important. 

A.893. What are the criteria of a good diet?—It is a general question. 
The diet should be perfectly balanced in respect to proximate principles of 
the food which are proteins, carbo-hydrale.s, fats, salts, and water. It also 
should contain a sulficiemy of vitamins without which, as 1 explained, the 
normal processes of metabolism are impossible. Those are the criteria of a 
good diet. 

A.894. One word about this Indian Research Fund Association to which 
you made reference. In what sense do j’^ou think it may be designated as 
semi-official body or organisation?—I believe the Government of India con¬ 
tribute largel.v towards it. I understand it has a scientific advisory board, 
and the governing body of the Indian Research Fund Association has a 
number of officials working on it. 

A.895. In the governing body, T do not find a single non-official. Does it 
-consik of officials only?—I do not know. I am not familiar with its consti¬ 
tution, perhaps not so familiar as I ought to be; but to tell you the truth, 
I have not thought about it. 

A.896. The Chairman: They send you the money and you do the work?— 
Yes. ‘ 

A.897. Mr, Calvert : Are you in a position to venture an opinion as to how 
faj poverty enters into this question of nutrition?—I am not in a position 
to do so. it is outside my kind of work. 

A 898 Ordinarily one would expect that unpolished rice should be cheaper 
than polished rice and white flour?—Y'es. But if people bought atta, they 
Mould not be doing themselves an injury, because utta is the better of the two. 

A.899. In the case of the army rations, I think the rice eater’s ration is 
actually more expensive than the atta eater’s ration?—‘Yes, 
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A.iKK). In the case of a man not necessarily affected by poverty, it is a 
-question of unsuitability of the actual dietP—Yes. Many of the better class 
•-of people in England feed themselves unsuitably. 

A,90JL. Have you made a study of the food consumption by cultivators ii> 
the special tracts of the Punjab?—I have not, 

A,902. There was an enquiry by a Colonel of the Indian Army Service 
Corps, the Inspector-General of Prisons, the Superintendent of the Mental 
Hospital and a Professor of Physiology, who discussed the dietary from 
various points of view. Do you think similar enquiries into the dietary oi 
the rural classes would be of any lielpl^—Yes, of immense help. 

A.903. I see the army ration scales have been worked out to give a com¬ 
plete ration, with vitamin values also. Is that scheme approved by you?— 
It has not come to me for approval. 

A,904:. It was issued by the J>irector of Medical Services?—It has not 
come my way. 

A.905. In answer to a question from Sir Henry Lawrence on this question 
of milk, you said that milk was a very important item; but in a very large 
tract of country in China, Japan, Burma and Siam, milk is not part of the 
diet at all. How do you reconcile that with your remark about milk?—1 
should imagine that the people in the tracts you refer to arc not of goo<I 
physique or that they use other foods, such as fish, which may to some extent 
compensate for the want of rnilk. For instance, in Japan there is more beri¬ 
beri than probably in the rest of the world, all the countries put together. 
Obviously, Japanese do not receive enough protein; otherwise, they would be 
bigger people. 

A.906. You say that milk is very necessary; but still the Japanese and 
Chinese as a race have been in existence for some thousands of years?—There 
is no reason wdiy they should not continue to exist but their physique is 
smflller. 

A.907. The constitution of the Burman may be due to his not taking 
milk?—Yes. None of those countries are very healthy countries, 

A.90B. Is dal not an adequate substitute for milk?—Not for milk. It is 
an excellent substitute for mutton. It does supply a sufficient amount of 
protein; there is no substitute for milk. 

A.909. I)r, Ifyder: Have you ever seen a tall Japanese or Chinaman?— 
1 have never been either to Japan or China. 

A.910. 3fr. Kamat: As national habits of diet cannot be changed in a 
day, I should like to know wliat advice, for instance, you would give to the 
Madras people to attain the same efficiency as the Punjab people, say, for 
example taking more pulses and dah in their food, for the time being?—The 
answer to that is this; that there is only a certain amount of pulse or dal 
which they can take. Everything over about 4 ounces of pulse will be 
useless. They cannot deal with it. The protein which the pulse provides 
they cannot assimilate. So it will remain in the intestines and will give rise, 
as Colonel McCay showed 14 or 15 years ago, to another sort of disease. So, 
even with the pulses there is no hope for them to rise to the same standard of 
physical efficiency as in the Punjab. If, however, they consume more milk 
and green vegetables, then they can attain a reasonable state of physical 
efficiency. 

A.911. I want to know also the value of pulses versus meat. Can those, 
who do not touch meat and depend on pulses, have the same efficiency as 
meat-eating people?—Provided the rest of their diet is complete, provided 
they take a sufficient amount of milk, they wdll do admirably on pulses. 

A.912. So the whole question comes hack to milk?—Yes, it comes back to 
milk and to the balance of food, 

A.913. Mr. Calvert: But milk is not part of the army ration?—The men 
get ghi in its place. 

A,914. Mr. Kamat: There is just one question about publicity. Would it 
"be possible to embody your results into school text-books in simple language, 
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including also the charts on a small scale 1 *—would be quite pas$ible» In-" 
the institute of nutrition, which we are all thinking about, there will be- 
some man who wiU be specially engaged in the production of these pam--- 
phlets, because it will take a man all his time to do it. It would not be 
possible for me. 

A.915. With Indian assistants?—Yes. 

A,916. For the benefit of fho succeeding generations?—Yes, to the great* 
benefit of India. 

A.917. Wbat is the amount of the annual grant made from the Indian 
Hesearch Fund roughly?—1 think including my pay, I get about Rs. 70,000^’ 
per year. 

A.918. And if you want more money, I Relieve it will be available from 
this Fund?—When I have been actually working for the Fund I have not 
so far been stinted for money for my rese^hes. 

(The witness wdhdrew.) 

The Commission then took oral evidence of Mojor^General F. H, 0* 
Hutchinson for which see Volume III and then adjourned till 9-SO a«m. on 
Monday^ the 30th November, 1926, in Calcutta. For the proceedings of 
meetings from SOth November to 7th December 1926 (excepting the evidenco^ 
of Dr. E. E, Pascoe which follows), see Volume IV. 
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Fia. 1. 

H)i(.wk thf reliitive viilm-s iil ct-rtniii Natioiuvl diets i>|' fjidia (ri,le text, of 
Evideuee on page 101 and Cl.art E). The rats .selected roi.re.senl in each ea.se 
. le HI 'TOight ol the animals in their partienlav group. I’hotogranh 

■i^en on the UOth da.y of the e.xperimont. Compare Chart K shoS the 
percentage increase in body-weight on the 80th day of the experiment. ^ 

Lieut.-Col. R. McCarrison, 



































Had Diet 


Fig. 2. 

Slu)\vs the elfect on rats of a “ G(M)(1 diet ” and a “ l)ad one.” Tlio lonner 
was such as is used liy tho Siklis; tlio latlor such as is U'^cd ]>y many Knropeans 
ol the poorer cTasst's (i/f/r text of Fvidence on paji;e 102h The latter ditd is 
no iK'tter than the diets of Hen^al and Madras; in some icspecds beinp; worse. 
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CHART 0. 
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Two f^roups (six m eiuh) ol yoiiii^ rat'' ot the same a^o, sex, initial \\ei^ht and growth potential, were fed on a synthetic diet 
complete in every respect as regard-5 proteins, fats, carbohydrates, '*alt'^ and vitamins Rut to the diet ot one group manganese 
chloride was adiled in amounts proportionate to th.it pre’^eiit in a m heat-eaterdiet. The pronounced effect of this small amount 
of manganese on tlie growth ot the \oung animals i-* seen in tlie chart (in tlii> and in all other experiments the similarity in growth- 
potential was ensured, a* tar as possible, by selecting the animals for each group from a number of different litters). 













CHART D. 



shows (1) tli.it tio <;i<»w'th iosu]i> n h;isal <liet \vhi(‘h ron- 

t.mis jio vitiniiiiis although it js (onipK'te in all other respects (low'er 
riirsc*'), (‘J) that the addition ot cod-liver oil to this dud—wliicli provides 
\ ilanim-A does not mijnane matters inneh {se<‘ond < in A e) , {'A) th.at 
tin* addition ol eod-li\c‘r oil and yc'ast which j)rovid<‘s both vitnmin-A 
and \itarmn-M does ii>snlt in lairly fA‘><>d *Aro\\t]i (tilth curve), this 
jriowdh lK*inj 4 h(*tt(‘r si ill it tlie source* ol the ^ itainin-H is marnnte 
instead of \<Mst (eighth curve); (I) that the addition of yc'ast alone 
(toiirth (*nr\c*) fJ;i^t's almost as liooel i*rowih as ^l'asl and eod-llver oil 
(tilth curve*) showiiiL!: that tin* olive oil list'd in the hasal diet I'ontainc'd 
some vitamm-A ; (o) that when one f^rammc' ot wheat or rutnhu or 
(•holdin or paddv was addc'd to the* hasal diet as tin* sole* additional 
source* e)!' vitamins, wdn'at was loiiiid to Ik* h> iar (he nc'hest in those 
snhstanees so nee-essarv tor ^re>wth. and paeldy hy lar the pe>e)rest ; aaIiiIc 
the e)th(*r two frrains eieeiipied an intermediate position in this regard; 
(0) that erne gramme ol' wdieat gave as good grow th as cod-liver oil ancl 
marmiti* ]>ni together and lu*tter growth than cod-liv(‘r oil and yeast 
and (7) that no artificial diet was as good as the natural stock diet ’* 
used which eonsisie'd of r/mpe/tfhs of eif/ei, sprouted grain, milk, butter, 
green leaty vegc*tables, fruit, tuht*rs, roots and fresh meat once a. w*(*i*k. 
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Si*N on ^ijronps oT t\\onty rats oi saino initial weif^lifr, ago, 

grov\11i iM)t<‘ntial, ainl s<'n:, \\<'ro jilacod in sc'parato oages and iindor 
inooisoly sinular r'oficl 1 1 inns ol lito. Ka«*li grnii]) was ft»d on a diet such 
as IS u,'>od h\ tho ra<o tlio gioup roprosontod. 'PIk^ diets of the wheat- 
♦ ating racos' Sikhs, Pathans ami i\fahral 1 as —-were tlie hest, in cou- 
forinity with the tint' ]ih>sii|m* am! military history of these races. The 
<hcts of tht' rice-ea I intz: races- Bengalis and Madrasis- were the worst, 
in <*onlorinity with their smaller stature' or poorer physique and poorer 
capacity for hard work 'rin* addition of such articles of food as milk, 
hutter, meat, etc., greatlv improved the rir*e-eater’s diet. Contrast, 
foi exani]>le. the Aladrasi's <liet witli that of the Gurkha (the latter 
eating meat more frequently). The Kanarose are niillet (m(70-6aters; 
the M ah rattan use half rice and half wheat or hffjra with milk and millc- 
producls. The upper eliart show's the mueh higher incidence of leprosy 
in the more poorly nourished races. 
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CHART H. 



Till'' allows ilu' (litloriMU'o in niUrilut* tiiul U(.Mltli-,'>iislcUinnjz; 

jnojMMhns hi-twci'ii :i “ (ioiul DitT ” and a “ Rad J)iot.'' Two groups 
ol LM) 1 m ll-sAi'ow i) rats ol ilu* n.uik* initial weight and 1 h-poUndnil 

uari' tod on tlioso two du'ts, llioro bomu: tlio sann* nninhor oi males and 
lomaU's in oaoli ^roiip 1’ln' “ (Jiuxl Diet ” (on''i'.led ot (ilfn (hit pdH 
niilU, blitter, grot'll \ o;Lj:ot ,i Idi's, spia)n1(‘d ^^r.ini, raw imialo, earrut, 
tomato (as Mibst.itnti' toi’ Iriiit), water and ii'osli meat onec a week. 
'Pile “ Rad Died ” eonsisted ot while bread, lea, su}j:;ar, margarine, a 
littk* milk to add to tlu* tea, pios(*r\ed meat, btilh'd vec,etables, jam. 
Kaoli ^ron[i ate as miioli as tb(\y wanted, Thi^ weight curves show 
liow the lormm* ilonrisln'd and how tln^ latter diil not. No. doubt thi' 
toofl preservatives (snljilinroiis acid, boraeie acid and torinaldehvcle) 
piesi'iit in some of the ingiedieiits of the ‘'Rad Diet” contributed 
to its ill-('tl(*cts. ddiese jireservatives arc present in jam, margarine 
and preserved moat. 
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This sliows the difference in nutritive value heiween whole wheat 
flonr (att<i) and American white flour. Three ^ronns of younj^ rats (six 
in eacn) of the same aj^c, sex, pjrowth, potential and initial weight, were 
fed on a basal diet com])lete in every respect but devoid of vitamins. 
One groii]) (lowest curve) received this diet only and the animals failed 
to grow, lost weight and died of paralysis of the hind limbs. A second 
group (second (‘ur\e) r(‘ceived this diet phts one gramme of American 
white flour as the sole additional .source of \itamins. The animals in 
this group grew for the fir.st 14 days of the experiment Avhen growth 
ceased. They did not, however, become paralysed showing that VNhite 
flour contains some anii-neuritic vitamin (hence beriberi is rare in 
Europe and America) but wa.s very poor in a growth-promoting vitamin. 
A third group received the same basal diet phis one gramme of whole 
wheat flour (a/fa). At the point marked with the arrow on the second 
curve viiamin-A was added to the white flour diet. Tt did not improve 
the rate of growth. At the end of a fortnight vitamin-B was added, 
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ClJAirJM 1. 



''rills -,li()\\s till' I'lirct ()l pat hoiliuu!;, iinlliiiij; and ]*()li,shi!i;z on ri (0 
'I’lii' was irsU'd h\ liH'dii.-u oKMjps (il piLW-oiis ol the same- initial ajijiiie- 
.L;att‘ l)odN-\\ejjj,]d (and ol an a\eia^e liody-wei^lit ol 310 jj;r;miTneb) on 
llie t at ions pj-oduels ol a “red Sumba paddy/' The birds )vero led 
ex( lusively on ihesi' produeis lor a period of 100 days or until death. 
The lair unpolished nee is the b(*st heiii^^ slightly blotter than the raw 
paddy itself, due, no doubt, to the consumption of a certain amount 
of unnntritious liusk with the latter. In botli cases the diet keejis the 
birds above “ mainlenanet' level ” (that is, they do not lose weight). 
Parboiling lowers the value ol the rice to some extent (it preserves its 
vitaniin-P hid, causes loss ol vitaniin-A): and milling and polishing of 
the pailanh'd nee hirlln'r lediiee.s its value due to loss ot vitamin-B 
and oth(‘r snhstanei's in the pioi'ess. But (‘ven the highest degrei* of 
nulling ami polishing does not leinove all th(‘ \ it.unin-B from parboiled 
rice while it romovos almost all if the rice is not parboiled but is milled 
and iiohshed in the raA\ slate (bottom line in eharl). The arrow on this 
line points to the “ vitamin value ” ol the raw polished rice: 0*38. It 
ought to bo 1‘0 to ensure that the birds will be kept at maintenance 
level. 
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CHART J.2. 



'I'his show^ ili<‘ oplniniin ioo<I conditions for th(‘ prodii<‘tion ot the 
disense called henht'n. This disease is a. condition of ])olyneuritis, wi^^h 
ht'ari disease and tlrojisy. The l>a>sal factor in its causation is a diet '- 
nsnally coin|»oved lartiiely of polished rici'-- which (‘ontains too little ” 
\ itainin-U hir maintenance ” polished rice alone does not cause it 
(lowest liiK* in chart") hecaiise the vitamin value of this rice is so low 
(0 24) that the animals cannot live at all. The disease only arises when 
the diets, such as those noted as A B C and 1) on the chart, ha\e vita- 
min-J} values whieli happen to he hetween O-To and 0 0- the amount oi 
vitaniin-B reipiirt'd for “ maintmianee ” heiiifj; represented as 1-0. So 
that if a little dal bo added to tho diet of polished rjee so as to raise the 
\ itamiii-B value of the diet to say 0*8 then beriberi W'ill arise. 
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CHART L. 



Tills shows ill tlio saijio \say tho <omparaiivo viilucs of somo 28 rices 
in coinnion use in India, H will he noted how greatly they differ, due 
in th(‘ main to the des^reo of niillinj^ and polishinj*; to which they have 
been snhjected. The four bottom lines show' the disastrous effects of 
much waslnnjz; of raw milled and polished rice prior to its consumption. 
This is due, to the fact tliat yitamin-K is sohihle in W'ater, so that any 
amount of this suhstance loft in the ru*e may bo washed out of it. Other 
important substances are also washed out in tliis way: notably phos¬ 
phorus. 
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GOITRE AT THE ROYAL LAWRENCE MILITARY SCHOOL, 
SANAWAR. 


1016 1917 1918 1919 1 920 1921 1922 1923 1924 1925 1926 



This shows the eradication of goitre from a school (of 5(X) scholars) 
in the Punjab where goitre had prevailed since the establishment of 
the school after the Mutiny. 
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Chart sliowirifr the cliffereiieo in nutritive value between ealtle 
manure wheat and “ cheinieal inariure wheat/^ 

This shows the ofi'ei'ls of manure on the nutritive and vitamin value 
of wheat. Five f^roups of young rats were used: one received a basal 
diet only whic li v\ as complete in every resi)ect hut had no vitamin-B 
and very little vitaiiiin-A, no growth resulted (bottom curve); another 
had the same diet cod-li\er oil to provide vitainin-A, again no 

growth resulted but death was delayed; a third had the same diet phis 
cod-liver oil (to supply vitamin-A) and marmite (to supply vitamiii-B) 
(3rd curve) when good growth resulted; a fourth had the same diet 
2 >lus one gramme of wheat, grown on soil manured with a complete 
chemical manure, (as the solo added source of vitamins) and good 
growth resulted e(|ual to that given by cod-liver oil and marmite toge¬ 
ther (4th curve from bottom); a fifth had the same diet plus one gramme 
of wheatj grown on soil manured with cattle manure, (as the sole adde^ 
source oi vitamins), better growth resulted. The wheat grown on soil 
manured with cattle manure is thus approximately 17 per cent better 
than when grown on the same soil manured with chemical manure. The 
same result has recently been obtained with oats and arfiar grown at 
Pusa. 
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This vshows the relative values of the same wheat when grown on the 
experimental plots at Coimbatore which received cattle manure, chemi¬ 
cal manure and no manure at all. Jt is remarkable that though the 
yield in grain from the “ no manure plot is so much lower than either 
of the others, in nutritive and vitamin values it is higher than the 
chemically manured produce. The same result has recently been noted 
for oats and arhar grown at Pusaj so it is not a chance result. 
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PERCENTAGE INCREASE IN BODY-WEIGHT. 





This shows the etfooi of different forms of irrigation, or water-supply, 
on the initriti\e and vitamin values ol wheat from the Punjab. The 
same wheat was used tliroughout but grown on loamy soil irrigated in 
different ways. The same teehniquo was followed: groups of rats of 
the same age, weight, sex and growth potential, were used and fed on a 
basal diet which was complete in all respects except that it contained 
no vitamin-lJ and little vitaniin-A. One group (the controls) received 
this basal diet only and did not growr; the other groups each received 1 
gramm (3 per animal daily of the wdiole wheat grown on loamy soil irri¬ 
gated in different ways. The experimental work on this subject is not 
completed and definite conclusions cannot as yet be drawn, but this 
and the succeeding figures show that water-supply does make a differ¬ 
ence to the nutritive value of the wheat, and that this difference depends 
to a considerable extent on the nature of the soil. 
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CHART R-3. 



Samo legend as for Chart R-1. In this case the wheat was grown 
on clay soil. 
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I Professor N. Ganouler. 

Dr. L. K, Htdbe. 

Mr. B. S. Kamat. 


Mr. .1. N. Gupta, I.C.S. 

Rai A. C. Banner,T i Bahadur 


(Co-opted 


Members,) 


Mr. J. A. Madan, I.C.S. 
Mr. F. W. H. Smith. 


(Joint 


Secretaries,) 


Dr. E H. PASCOE, M.A., D.Sc., F.G.S.» F.A.S.B., Director, 
Geological Survey of India. 

Replies to the Queetionnaire. 

Qubstion 10.—(/) The few remarks I have to offer under this head form 
a corollary to Dr. Watson's paper published in a Supplement to the Indian 
Trade Journal (Vol. X, 27th August, 1908). The prevention of the waste of 
this valuable fertiliser evidently depends upon the availability of an equally 
cheap and efficient substitute. Of the three possible substitutes Dr. Watson 
showed that according to prices in 1908 kerosene was out of the question, and 
that wood could compete only in Madras, where it was a cheaper fuel, and in 
Bengal, where its price was much the same as that of cowdung cake. Presum¬ 
ably wood could have competed also in Upper Assam and the jungly parts of 
Burma. Dr. Watson showed that the selling price of cowdung cake was 
entirely fictitious and that its real value was at least 24 times greater. Cow¬ 
dung e^ke, in fact, ought to have been the dearest fuel—dearer even than 
kerosene oil (see Indian Trade Joumaly Vol. XIII, p. 307; June 17th, 1909). 

I have been unable to obtain in time figures regarding the present-day price 
of cowdung cake. The average price of Bengal coal was about Rs. 602-0 in 
1908 and about Rs. 7-9-0 in 1925. I shall assume that the present ratio bet¬ 
ween the prices of cowdung cake and coal differs to no large extent from fie 
ratio in 1908. Dr. Watson's figure showed that in most parts of India coal 
was a closer and more promising competitor, and it is on this that I would 
sulmait a few remarks. 

If cowdung cake wore estimated at its real value, we may assume that 
none of it would be used for fuel puiijoses, for coal, coke, wood and oil would 
be considerably cheaper. The more the value of cowdung cake ('<juld be 
brought home to the agriculturist, the higher would rise its price. A point 
would soon be reached at which other fuels would supplant it, and the first 
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of these in most of the Provinces would be coal, or, more probably, its artificial 
product, coke. 

There are in India largo quantities of second grade coal which finds such 
a limited market that in many cases it does not pay to exploit it. In a poor 
country like India it is natural to regard it as the ultimate solution of the 
iomestic fuel problem. Very little is known about the quantity and quality 
of the coal, but the whole subject is at present under investigation by the 
Geological Survey of India. Pr. Fox, who is superintending the enquiry, has 
been asked to include in his programme the question of the domestic con¬ 
sumption of all grades of (;oal and of the soft coke produced therefrom, the 
coking properties of the various seams investigated, and, if possible, to some 
extent the improvement and cheapening of transport. The re-survey of the 
coal fields will take another two or three years to complete. Any suggestions 
now made are made in anticipation of the results and are necessarily some¬ 
what indefinite. 

The reason why coal or coke is not competing a sufficient extent with 
cowdung cake as a domestic fuel amongst the masses of the population is for 
the most part one of price. !Miich of the second grade coal of India is lying 
unworked, because the market price obtainable for it is too low to allow of 
its being raised remuneratively. If the price of cowdung cake were raised as 
a result of propaganda work to a sufficient figure, it w^ould bring the second 
grade coal into the market as a competitor. A largo proportion of this coal— 
Dr. Fox believes the greater part of it- -^will yield a soft coke eminently suitable 
for the domestic chulhn. The coke is a little more expoitsivc, heat for heat, 
than the coal, as T)r. Watson’s figures shows and tlio price of cowdung cake 
would have to bo increased a<*(?ordingly before tlie coke could compete. 

With a suitable chtilha nneokod .second grade coal c.an be used for cooking 
purposes. Very little coal is used, as such, in India for cooking jiurposes, the 
reason being that the sinoki' of it contaminates and gives an unpleasant taste 
to the food. Smoke is not objected to so much in the air of the room. The 
use of coal for cooking purpt^ses is to a large extent limited to employees on 
the, coalfields, and the reason why it is \ised there is that it is given them 
free. Even then the coal is kindled long before the f)peration of cooking takes 
place, and is reduced to a glowing coke before the food is placed over it. The 
gaseous part qf the coal is thus wasted. Sometimes employees of a Coal Com¬ 
pany club together and coke the coal allow'ed, on a small scale and, needless to 
say, in a wasteful manner, and use tho eoke so produced in their rhulhas. 

The trouble W'ith a new type of .stove is the difficulty of persuading Indian 
nllagers to buy it. Not only is there tho usual intense conservatism—and 
perhaps rc3ligious partiality for a fuel which is the product of a sacred animal— 
but an intense dislike to sjiend even a few annas on a new article of, to them, 
problematical efficiency, requiring intelligence, thought and experience. It might 
pay the coal companies to present coal-bnrning rhiilhas or to sell them below 
cost price to families buying tlieir coal. It might be worth wdiilc for Govern¬ 
ment to offer a prize foi- the improvement of a cheap chulha which would 
burn coal and cook rice, chapatiis or curry without smoking thorn. It should 
not be a diffi(‘nlt problem. Home sort of chimnov seems the most essential 
thing, and other possible, lines of enquiry (on wdiic’h Dr. Fox proposes to make 
a few simple experirnonts) are the briquetting of coal slack with some inert 
substance to redu(;e the rate of combustion and the use of a bellows to reduce 
the smoke to a minimum. 

The difficulties in ih(3 case of coal burned as siudi do not appear insuperable, 
but the substitution of coke seems to me a much more promising remedy. 
The price of soft coko is usually about 50 per cent, greater, sometimes a little 
more, than that of (3oal, but, as Dr. Watson shows, heat for heat, the difference 
in price is small. Much of the second grade coal now being worked is worked 
because it is necessary to do so to get at the better-grade coal. In other cases 
the high grade coal of a seam is taken out, and the rest—often forming the bulk 
of the seam—is left behind in the ground; whether it will ever be taken out 
is a matter of price. 
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Were an adequate market and a suitable price obtainable, there is little 
doubt that large quantities of soft coke—a fuel acceptable in nearly every way 
to the Indian villager could be placed upon the market and distributed by rail¬ 
ways and ultimately by bullock carts assisted perhaps in some cases by steam 
road lorries or motor lorries. Goverainent could assist by improving the roads 
where necessary. There are in the Eaniganj, Jharia and Bokaro coalfields 
thousands of millions of tons of second grade coal, much of which would yield 
a soft coke. The danger to tlie scheme lies in the absorption of profits by 
middlemen, and a maximum selling price would probably have to be fixed 
either by the coal companies in conmination or by Government; in the latter 
case some sort of licensing system would perhaps be necessary. 

The ideal medium for the distribution of coal would be canals. Unfortunate¬ 
ly, navigation canals, on the whole, have met with indifferent success finan¬ 
cially in India. Neverthedess, I think the question of tapping some of tue 
large Damodar Valley (Coalfields by canal is w^orth careful investigation. 
Barges thus brought do\^'n to the Ganges could bo towed by tugs to the populous 
tracts of the Ganges Valley. 

The whole question seems to depend upon the education of agriculturists 
to the value of cowdimg cake and thus raising it nearer to its actual value. 
If this could be done, the substitution of coke or perhaps in some cases coal 
would, I think, follow as a matter of course. Tlie question of bringing home 
i(» the agriculturists the \alue ol eowdung cake is outside iiiy scope. Really 
informative propaganda, by which I mean propanganda which not only tens 
the enquirer what he ought to do, but also w^hy he ought to do it, is perhaps 
the most important line of action. 

It might be worth while for Government to apjioint a small eommitt-ee to 
ronsider the whole matter, the committee to imdudc an agtieiilturi<t, a geologist 
and an engineer, with powers to co-opt. 
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Oral Eviciftnoa. 

A.019. The Chairman: Dr. Pasooe, you are in charge of the Geological 
Survey of India?—^Yes. 

A.^0. You have provided the Commission with answers to certain ques¬ 
tions in our Questionnaire and you are also, I think, responsible for the produc¬ 
tion of a memorandum on India’s resources in mineral fertilisers, which memo¬ 
randum was forwarded to us by the Central Government sometime ago. Have 
you any remarks of a general character which you wish to address to the 
Commission at this stage?—No. All I have to say I have put into my note in 
answer to the Questionnaire. 

A.921. Your memoradum in answer to our Questionnaire is confined almost 
entirely to suggestions as to how Government or other agencies may assist 
in solving the problem of persuading the cultivator not to burn cowdung?— 
Yes. 

A.922. You have provided us w'ith Certain facts and given references, the 
effect of which is to show that the actual calorific value of cowdung in rela¬ 
tion to its value cannot be taken as sufficient reason for the practice of burn¬ 
ing cowdung in place of coal?—Dr. Watson has proved that in a paper which has 
appeared in the Indian Trade Journal.. 

A.923. But you point out that apart from custom there is in this connection 
the matter of convenience in that the fuel is not burned in a fire-place With 
a chimney, but it is very often burned in the open house in a chulhai —Yes. 

A.924. Dried cowdung gives a slow' smouldering fire which, I suppose, is 
ideal for certain practices of cooking; is it not?—I suppose so. 

A.925. Do you not think the difficulty of getting a fuel other than cowdung 
which gives a steady heat for long periods without any flame or smoke is on© 
of the principal reasons why cultivators insist upon using cowdung?—Yes, 
that is the principal difficulty. When villagers use coal they let it burn 
outside until they have a glowing smokeless fire, which they then take into 
the house and use for cooking purposes. 

A.926, And it goes on glowing for a very long time?—Yes, until the coke 
is exhausted. 

A.927. Without any chimney?—^I believe so. 

A.928. Do you suggest that there are any practical steps in the way of 
promoting the wider distribution and cheaper production of coal that Govern¬ 
ment might take which might be expected to lead to a substantial reduction 
in the amount of cowdung burnt?—I cannot suggest any action that Govern¬ 
ment could take. It seems to me the main point is to bring home to the 
cultivator the value of cowdung, and by raising its price enable coal or coke to 
compete with it. 

A.929. I want to turn for a moment to the note on fertilisers to which T 
made a reference. You give there full information about all that has been done 
in the way of a survey of those various products and natural deposits. Do 
you think that that survey is complete, or do you think that other denosits 
ought to he discovered or made available?—>Do you refer to any particular 
deposits P 

A.930. No. Let us take them one by one. Wliat about rock phosphates?— 
I do not think there is any likelihood of any extensive deposits being found. 
I have a staff of only 80 to deal with the whole of India, and one cannot cover 
very much ground during the year with such a small staff. But there is no 
likelihood of large deposits being found. 

A.981. I take it nitrate of potash deposists in old to\/nt and villages may 
exist almost to an unlimited extent?—^The extent to which they exist is 
unknown. 

A.932. What about limestone? Is that a substance which exists in India? 
—That is a universal product that could be obtained anywhere in India. 
There is no lack of limestone in the country except in particular distri(*ts. 
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A*988. Ax]4 gy|>suiii?—Gypsum Is fairly uniyemal; tliere is not very much 
IB Uadros and &6 Central Provinces, but in the Punjab, and Burma there are 
large quantilaes of it. 

A4994. What is your method? Are you carrying out a further survey in 
detail throughout tne country?—^Yes; we have parties workmg in each 
Province and we also undertake enquiries regarding any special problem iiiat 
crops up, the testing of dam-sites for instance and questions of that nature. 

A.995. You are gradually building up a more detailed and complete survey 
that which exists at tlio moment?—Yes. All our information is published 
as soon as available. 

A.986. What about the Indian States?—We have in the past done a good 
deal of work in the Indian States, but according to a recent order Indian 
States are now asked to pay for such surveys, so that they sometimes refuse 

to have them. 

A.937. Is it your view that there may be important deposits of mineral 
fertiliser in Indian States which have not yet been discovered?—^No. 

A.9BS. How far do your responsibilities go? Merely the discovery and 
recording of those matters, I take it?—Yes. 

A.989. Are you concerned at all about advising anybody about the technical 
methods of extraction?—We help as much }is possible, but we take respon¬ 
sibility for nothing of that sort. 

A.940. Nor, I take it, do you interest yourself iu the geographical position 
of those deposits in relation to areas where soil deficiencies exist in the neigh¬ 
bourhood?—No; we have not taken up that side of the work. 

A.941. That is important in relation to the heavy charge for transport?— 
Yes. 

A.942. Sir Oanga Bam: Does the official note* contain an account of tho 
deposits iu the Indian States?—It has reference to British India mainly; 
if we had any information regarding Indian States it would be mentioned 
there. 

A.943. Professor Gangulee: With regard to phosphatic manure for this 
country, you are definitely of opinion that we cannot look to rock phosphates 
for the supply of that manure?—^Yes. 

A,94^. '^^at about Trichy nodules?—They have been exairiined. Wo have 
no information as to quantity because it is difficult to estimate; they occur 
in lenticular patches and one cannot very well measure them. 

A.945. So, we will have to depend on bonemeal for phosphatic supply?— 
Yes. 

A.946. You are definitely of the opinion that that is the only source that 
India can take to?—^We can supplement that with a certain amount of phos- 
phates. 

A.947. Not to any great extent?—^No. 

A.948. As regards second grade coal, have any experiments been done witli 
regard to its calorific value?—Yes; there are figures regarding different qualities 
of coal. 

A.949. What about quantity?—An estimate was made by Sir Henry Hayden 
4 or 5 years ago, and his figure was 78,000 million tons of coal in the country, 
I suppose out of that about 76,000 million tons would be second class coal. 
That estimate was based on mining only to a. depth of between 600 and 
1,000 feet; if you went to 2,000 feet you might say there are 160,000 million 
tons. 

A.960. Do you consider that that presents a hopeful field for the expansion 
of fuel supply?— ^The amount of coal available may, for practical purposes, 
be regard^ as limitless. 

A.95]. Mr. Calvert: Do you think there is a large field for the use of coal 
dust and charcoal dust for village fuel?—^Do you mean first class coal or second 
class coal? 

* Not reprinted: Note on India’s Eesouroes in Mineral Fertilisers in 
memoranda prepared by the Government of India for the Commission, 
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A.952. Dust coal and dust charcoal, which is wasted?—With dust coal you 
will still get the smoke. With wood charcoal you do away with the smoke 
difficulty. 

A.953. From coal you get smoke?—’Yes; with coal you will get the smoke 
unless it is burnt to coke first. 

A.954. But charcoal is free from that?—You mean wood charcoal? 

A.955. yes?—Yes. 

A.956. Have you any experience of charcoal briquetting?—No; it does not 
come within my sphere. 

A.957. Mr. Kamat: At present a lot of minerals is exported from this 
country in a raw state. Have you considered the advisability of turning them 
into finished products in this country, so as to give occupation to the people?— 
Yes, Government are always willing to take any measure to encourage the 
manufacture of finished articles from the raw products. 

A.958. Is literature available in your department if private enterprise comes 
forward to do it?—Yes. 

A,959. Rai Bahadur Bannerji: You have suggested in this note of yours 
that if the value of the use of cowdung as a manure is taught to the people 
and they are given a cheaper fuel, perhaps a time will come ’when cowdung 
will be used mostly as manure. And you are also of opinion that enquiry 
should be made into the possibility of briquetting of coal slack witli some inert 
substance to reduce the rate of combustion and the use of bellows to reduce 
the smoke to a minimum. Any experiment on briquetting coal dust should 
be conducted on second class coal. Is any experiment being made in our 
country in that line?—None that 1 know of. 

A.960. Have experiments been made in England and other countries on 
briquettii^ of second class coal dust?—A mixture of clay and second class 
coal has, 1 believe, been used with a certain amount of success. 

A.960a. And it had a certain amount of commercial success?—That I can¬ 
not say, but it does minimise the smoke. 

A.961. That experiment is not being made now, and it will be sometime 
before it is taken up by anybody here. The people of India do not commonly 
care for the smoke, they even use steam coal. But generally they burn soft 
coke which has less smoke after it is rendered red hot (pora coal as it is called 
in Bengali). If the coal-owners manufacture a larger quantity of this soft 
coke, do you not think it will be in a position to replace cowdung altogether? 
—Yes; that is my suggestion. 

A.962. How would you induce a large sale of this soft coke among the 
people in the interior of the country?—Raise the price of cowdimg cake, and if 
possible lower the price of the coke. 

A.968. Lowering of the price of coke has been done in two ways, first, 
by the oumers reducing the price and, secondly, the carrying railways reducing 
their freight. Would you advocate a reduction of railway freight on soft coke 
by Government interference?—It is a question which I hardly feel competent 
to answer; it is not a geological question. 

A.964. The Indian Mining Federation, the members of which deal with 
second class coal generally and most of whom have collieries in the Jharia 
fields which is coking coal, have approached Government with the request 
that ihe railway freight for soft coke should be reduced by 50 per cent, so that 
they may offer soft coke for fuel purposes. Do you advocate it?—It would 
certainly have the effect of reducing the price of soft coke, but I cannot say 
that I am keen on Government interference in things of that kind, from a 
general point of view. 

A.965. What the Government will do is neither my lookout nor yours. If 
soft coke will be within the easy reach of the common masses, they may be 
induced to give up burning cowdung for fuel?—^If we reduce it by 60 per 
cent I should say yes. 

A.966. Sir Oanga Earn: Is there a central laboratory to make experiments 
on manures to be made out of these natural deposits?««*I have a laboratory 
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In my ofiice in which we carry out simple experiments o! that sort, and the 
Government Test House at Alipore carries out experiments on coal* 

A*967. Experiments on natural deposits which can be turned into manure? 
Supposing I send you a natural deposit, would your laboratory rive any results? 
—^We could analyse it for you and tell you what it consists of. 

A.9C8. Could you say by what process it can be made into manure?—-Yes, 

A.969. 8ir Thomas Middleton: Has the Geological Survey carried out any 
special surveys of Government experimental farms?—Ko. 

A.970. Has the Survey published any papers on the subiect of the relation 
of soil to rock formation?—^The only paper of that sort which I recollect is 
the paper by Center on reh. It is a very old paper. 

A.971. At the present time, are your survey parties exclusively engaged in 
the mineral areas?—^No, we have survey parties doing purely scientific work. 

A.972. On what scale do they map?—On the largest scale for which we 
can get topographical maps. 

A.973. 6 inch maps?—6 inch maps are not available in this country. 

A.974. What do you get to work upon?—One inch maps. 

A.976. Sir Oanga Ram: Are those maps for sale?—They are for sale by 
the Survey of India. 

A.976. iSir Thomas Middleton: Are the Geological maps published?—-They 
are published in our publications with the reports. 

A.977. They are not issued separately for sale?—No. 

A.978. Have you any general geological maps of Provinces on a scale of 
about 26 miles to the inch?—We have a map on the scale of 32 miles to the inch, 
which we are now revising. 

A.979. Publisli^d for All-India?—^It has never been printed yet; it is all 
coloured by hand, but the new edition we are going to have printed off in 
colour. 

A,980. What is available to the public at the present time?—Various maps 
which appear in connection with memoirs. 

A.981. Dr, Ryder: Your pajter is hascri on the paper eontributcnl by Dr. 
Watson?—Yes. 

A.982. What would be ttie manurial value of a maund of oowdungP At 
present, if cowdung is used manure, what would be its value in rupees?—I 
understood it would be about annas a maund. 

A.983. That was in the year 1908?—Yes. 

A.984, You do not possess the figures for the present year?—I have been 
trying to get them. 

A.9B5 According to Dr. Watson’s paper, its manurial value would be 11 
annas per maund, and when it is used as fuel its value is 4 annas?—As fuel 
ita value is 4| annas. 

A.986. So, this country loses, on every maund of cowdung burnt as fuel, 
about 7 aniijip?—Yes. 

A.987. That is the net loss to agriculture?—Yes, 

(The witness withdrew.) 

The Commission then adjourned till 9~3(J! a.m, on Wednesday^ the 8th December, 

1936. For proceedings of meetings of 8th December 1926, and 6th to 7th 

January 1927, see Volurne IV, and for ISth to 19th December 1926, see 

Volume V, 
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Dr. L. K. Hyder. 
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I (Joint Secretaries.) 


Mr. G. S. HENDERSON, N.D.A.r, NJD.D., Imperial Agriciilturitt, 

Pusa. 

Replies to the Questionnaire. 

Question 1.— Research. —(a) (i) and (ii) I have dealt with this at large 
under Question 4, Administration. Veterinary work should be an essential 
part of any development in Agriculture. 

(6) and (c) The Agricultural Departments have so far merely touched the 
fringe of tlie possible problems for investigation and rese^arch. It is my opinion 
thaf the first step should be that of setting the administration in order and an 
orderly survey made of the means available for an organised attack on the 
present terrible state of agriculture and livestock in India. 

Some crops have had iinue attention than others, but there are crops such 
as potatoes of great importance which have had little attention. The whole 
question of grading of export crops needs thorough investigation, probably 
drastic legislative action will bo required to raise the standard of Indian agricul¬ 
tural exports. I'his lias been found necessary in other countries. An eXiunpIe 
may be quoted of Canada regarding wheat and Australia regarding dairy produce. 
The whole field of agriculture and livestock in India is in the greatest need 
of investigation and research. It hardly seems possible to name any lines 
of work which would not directly or indirectly give most valuable results, if 
properly prosecuted. The great dangers of course are misdirected efiort, waste 
and extravagance, and in rny opinion the real duty of the Central Government 
is to direct effort and public opinion along proper lines. Money is always 
available for the prosecufion of research either from the trade or from tne 
public interested. It would be a thousand pities to see a number of different 
agencies all working independently and not using their energies in the l^st 
possible manntjr. India is certainly coming within sight of such a state owing 
to the number of independent bureaux and committees which are beine estab¬ 
lish^ simply because there is no central body strong enough to take &em all 
into its fold. 
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Qitbsotok 4.— Administration* In my opinion the stage has now been 
reached in the history of the Agricultural Departments of India at which the. 
greatest necessity is a thorough revision and reorganisation of the existing 
administrative system. 

The most outstanding feature of the growth of these departments in India 
is fhat their expansion has been extremely unequal. The original plan was 
that a staff of experts with a central teaching institution shoind be provided 
for each of the Provinces in India. In some cases the Provinces began with some 
sort of agricultural organisation and so got a good start. An examination of 
the present budget of the various Provinces reveals this startling difference 
and this difference appears to be steadily increasing year by year. On one hand 
we have the Punjab spending Rs. 14,00,886 in 1924-25 and on the other side 
Assam spending Rs. 2,72,768 and Bihar and Orissa spending Rs. 4,81,629. 
This means that different parts of India are being catered for in very different 
degrees. Other factors which complicate the situation are :—^first, the Provinces 
have purely political boundaries; in some cases they are less homogeneous 
than is the continent of Europe; also homogeneous tracts spread through two 
or three Provinces. The second important factor is that there is a large area 
under Indian States which in many cases are practically independent. 

If the present stato of affairs continues, some of the Provinces will have 
a very large organisation and will completely overshadow not only tlie other 
Provinces but also the agricultural machinery of the Central Government. 

The original idea of the Central Agricultural Department at Pusa was a 
body of scientific experts divided into the following scions: — 

1. Chemical section, 

2. Agricultural section, 

3. Mycological section, 

4. Bacteriological section, 

6. Botanical section, 

6. Entomological section. 

The Heads of these Sections were presumed to be experts of such standing 
that they carried weight in their branch of agricultural science throughout 
India. They were situated at Pusa as a convenient centre or more probably 
from motives of economy as the Pusa Estate was lying vacant. The Director 
of Pusa was the co-ordinating Head and the department as a whole was re¬ 
presented by the Inspector General of Agriculture who kept in touch with the 
Central Government and by means of extensive touring, was acquainted with 
conditions in all Provinces. His advice was in request by the young depart¬ 
ments. This post was then abolished and the Director of Pusa and Agricultural 
Adviser to the Government of India were vested in the one incumbent. 

In my opinion the time has now arrived for a thorough consideration of 
this situation. It seems to me that the Department of Agriculture under the 
Centred Government has been too closely associated with Pusa. The name 
Pusa and the Central Agricultural Department are almost synonymous. The 
only exception follows on the creation of the Section of Dairying situated at 
Bangalore. Hand in hand with the extension which has taken place in some 
of the Provinces, there should have been expansion and extension not so much 
of Pusa, as of the Secrions. Some of the Sections should have expanded and 
established centres in other parts of India if anything like the original propor¬ 
tion was to have been maintained. 

The present situation is further complicated by the establishment of various 
central committees and bureaux dealing with fecial crops, such as the Central 
Cotton Committee and the Sugar Bureau. There is a branch of the Central 
Cotton Committee concerned with cotton work situated at Indore. The Head 
of this establishment ta called the Agricultural Adviser to the Indian States 
and Director Plant Breeding Institute, Indore, and is under a praci^ally 
iMdfsyendent committee. 
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The political aspect under the new conditions following the Reform Scheme 
is all important. Where the Directors of Agriculture are in touch with current 
political affairsy there is a much greater likelihood of getting the requisite 
financial support and machinery for expansion. In some Proyincee the 
Director is a member of the Legislative Council, in other cases, he deals with 
the Minister concerned, chiefly through permanent secretaries and under¬ 
secretaries. Difficulties may be caused by the situation of headquarters and 
other factors. These factors have a large bearing on the success of a depart¬ 
ment. In the Central Government the Head of the Agricultural Department 
has to be frequently present with the Government in Simla and Demi while 
his main headquarters is at Pusa and be has to do heavy touring to keep in 
touch with all the Provinces in India. 

We can now consider what the situation would be in the event of the large 
extensions which are foreshadowed in some of the Provinces being given effect 
to. It would be possible to carry on as at present with Pusa as the head¬ 
quarters of a body of scientific experts comprising the advisory staff attached 
to the Agricultural Adviser to the Government of India. In tiiis case, the 
general tendency undoubtedly would be for Pusa to turn into a very centralised 
body having less and less connection with current agricultural affairs in India, 
as the development of the Provincial Agricultural Department increased. 

The retention of the present Board of Agriculture or even an enlarged body 
in its place would do little to help matters. 

The chief criticism of this state of affairs would be that practically all 
initiative would pass from the Government of India in agricultural affairs. It 
would be very difficult to see how problems which affect two or more Provinces 
could be properly taken in hand. Questions affecting trade, export crops and 
large Indian States would probably remain in abeyance. The Government of 
India is responsible for questions of a national character in India and it does 
not seem these can be suitably solved by handing over the direction of affairs 
to be dealt with piecemeal by provincial departments. We have heard the 
cry from a Provincial Director of Agriculture, “ We want no interference from 
Pusa by this is meant the Central Department of Agriculture, but it is 
hardly likely that the Government of India w^ould ever interfere even in the 
remotest w'ay wdtli any purely domestic question in a Province. 

The simplest and most logical method of expansion for the Central Agri¬ 
cultural Department might have begun about the time when owing to the 
growth of tlie provincial departments, it w^as found expedient to replace the 
Covenanted Civil Service Directors by members of the Agricultural Service. 
At this time the Heads of the sections at Pusa should have been raised to at 
least the grade of Directors of Agriculture and made responsible for the acti¬ 
vities of tlieir sections throughout India. If this had been done, a thoroughly 
sound nucleus would have been available for eventually building up a 
business-like department on sound lines. No action of this nature was taken 
with the inevitable result that work at Pusa tends to become more and more 
divorced from tlmt being done in the Provinces. Senior members uf the Agri¬ 
cultural Service fight shy of any of the Pusa posts largely because it is realised 
that coming to Pusa means their chances of promotion in their own Provinces 
are very greatly lessened and also because advantages of proportionate pension 
are not given to memberp of the Central Agricultural Department though they 
are memhers of an All-India Service. 

One effect of the Reform Scheme is a considerable tightening up of financid 
control. Audit inspections are much more rij^d, and in a subject like experi¬ 
mental agriculture, the ordinary audit principles suited for the large routine 
establishments of the Government of India are totally inapplicable. The ?esuU 
is a considerable amount of interference, loss of time and diversion r.f staff 
from proper work to explain elementary facts to the audit officers. As an 
example of this, some of the members of the Agricultural Section had to be 
diver1^ld from their research work to try to explain to the audit staff sudh 
questions as the following :— 

1. Why self-binders and reaping machines lie idle most part of the yeart 
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2. Why some cows calved every year while some only calve once in two 
years? 

S, Why is it not possible to purchase stores in the cheaper season to avoid 
loss due to a rise in the market? These are a few examples from the report of 
about 80 pages of objections. 

Ab the financial hold increases^ the general tendency will be to hold the 
Director of Pusa personally responsible for all the work and gradually decrease 
the limited powers and initiative orginally vested in Heads of Sections. In 
my opinion it is this fact that lies at the bottom of much of the criticism 
raised against Pusa. 

The Government of India must have a strong central executive body to 
co-ordinate and to advise on all questions of agricultural nature in India. 
They must have the machinery for keeping in intimate touch with provincial 
agricultural affairs. Some Provinces seem to think that any central authority 
should merely be of an advisory nature, but such is hardly possible. There are 
innumerable difficulties. In the stress of political conflict, the authority of 
such a body would probably be null and void. 

Such central executive authority has been found necessary in all parte 
of the world and a very good model for India to copy would be the Central 
Department in the United States of America. The Head of the department 
must be a member or have a representative in the Assembly. He should rank 
as a Secretary to Government. As it is a physical impossibility for any one 
man to tour India sufiBciently intensely to be thoroughly informed about 
local conditions, three or four experienced agricultural officers are needed 
to keep the central authority in touch with the provincial authorities. It 
would be necessary to take an officer for each division with considerable 
experience in that class of agriculture, e.g,, a man who has done his ten to 
fifteen years in the Madras Agricultural Department Would command weight 
as a representative for South India and so on. The machinery would be 
built up as funds and facilities are available for the establishment of branches 
or divisions, one for each staple crop, one for each of the present Sections of 
Pusa if needed, one for agricultural machinery implements, one for irriga¬ 
tion, one for livestock and dairying, one for trade questions dealing with the 
grading and quality of India’s export crops; manures would also have to 
receive attention. Other divisions required would be publicity, meteorology, 
education, statistics and publications, and liaison machinery for co-ordinat¬ 
ing with the Irrigation Department, Forest Department and the Veterinary 
Department, etc. 

A mass of details would have to be carefully considered, but unless some 
plan on the above lines can be evolved, it is difficult to see how the future 
Government agricultural work and its allied branches can avoid falling into a 
chaotic state. There is no reason why in the event of some such organisation 
being established, the relation between it and the Provincial Agricultural 
Departments should not be perfectly harmonious. One of the disadvantages 
of provincial rule is the water-tight compartments into which various tracts 
of similar agricultural areas are divided. The Central Department might 
avoid overlapping and would obtain much quicker development by arranging 
w^orking agreements in the case where neighbouring Provinces have homoge¬ 
neous tracts or where they are working on one prcmlem under similar condi¬ 
tions. To take two concrete instances, Sind and the South Punjab, secondly 
Eastern United Provinces, North Bihar, North-West Bengal; these are cases 
in point of homogeneous tracts running through several Provinces which could 
T^y easily be grouped together. 

If the above scheme is contrary to the Government of India Act and the 
Devolution Rules, I still think that before any form of body composed of 
Directors of Agriculture is formed, the Central framework must be considerably 
streng^ened and the Bead of the department put on a higher plane than is 
the case at present. 

(o) (if) Bailway$ and SUamerB.-^The present situation in India with regard 
to Ikeight haulago espooially small parcels less than a truck load can only be 
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described as very bad. In long distance hauls especially where there is a 
break of gauge, the situation is extremely bad. There is invariable delay. 

(Hi) Roads, —In some districts such as Sind, roads are praotioallv non¬ 
existent and camels are the only practical means of transport. Much could 
be done if funds were available. 

(iv) Meteorological Department,—1 am of the opinion that closer co-opera* 
tion with this department and the Agricultural Department is required. It is 
more a provincial matter however than a central one. 

Question 8. — Irrigation. —The extension of irrigation by surface water 
from rivers, etc., and the utilisation of the underground water are both of 
vital importance. 

Sind is an example of a country in which cultivation is practically impossible 
without irrigation. In other parts of India wells are of more importance. 
They generally extend the season of cultivation or help out a deficient monsoon. 

The importance of well irrigation can be seen by the fact that some 
16,000,000 acres are commanded by wells. The difficulties in the way of ex¬ 
pansion both of wells as well as of large canal projects are chiefly those con¬ 
nected with finance. The questions asked under this head refer to districts 
and any general answers would be of no avail. 

Question 9.— Soils. —(a) (t) Under this head I would instance a method 
on new lines which has been adopted for improving waste lands at Pusa which 
are subject to heavy flooding in the monsoon. There are considerable areas 
of this class of land in North-East India where large rivers coming from the 
hills are headed up by the Ganges in flood and considerable areas are perio¬ 
dically flooded. In the case of Pusa, the land was of a coarse sandy nature 
and grew rough grass and jungle practically unsuited for any economic purpose. 
After flooding, tlie land’ dried very rapidly and cropping was too precarious to 
render it practical. Some four years back about ISO acres of this land was 
gradually levelled as farm bullocks were available and irrigation pumps were 
provided at convenient spots along the river. When the land was fit to plough 
after the floods had abated, herseem or Egyptian clover was sown. This gave 
several grazing until the hot weather started. Thereupon maize was sown 
which was gradually out for fodder until the rise of the river prevented further 
work. No attempt was made to keep the land from being flooded. It has been 
found that this system works very well combined with a dairy herd of cattle. 
Green fodder is provided at a critical part of the year. 

(ti) Reclamation of alkali land, —I had experience in this class of work 
before coming to India in a large reclamation work at Lake Aboukir in North 
Egypt. I did some work on these lines in Sind at Dowlatpur and at Sukkur. 
I am a member of the standing committee of the Harappa Bara Beclamation 
Farm in the Punjab. I submit a copy of the bulletin* on this subject, 

(h) (i) Where leguminous crops have been cultivated and grazed with 
cattle, a very marked improvement on the soil has resulted in every case. 

(ii) Examples of deteriorated soil can be found on any large irrigation 
canal, especially near the main channel owing to seepage and percolation. 

(c) This is a matter for local settlement in each case and no general rules 
could be laid down. 

Question 10.— Fertilisers. —(o) Fertilisers could be used profitably to a 
much greater extent than they are at present on all capitalists crops and garden 
crops. 

<b) I do not think there is at present any extensive fradulent adulteration 
of fertilisers. 

(c) It is a matter for district propaganda work for the usual mei^oos in 
each district. 

(d) North “Bihar for sugarcane. 

(e) Investigation on the effects of manuring is required in every area. It 

is a matter whi^ requires very much further extende d investigation. _ 

^Not printed. 
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(p I think that far too muoh fuss has baen made over the practice of using 
cowdung as fuel. I think it is a question which might well be left alcme. 

Qubstion 11.— Crops. —(a) (t) The ideal method of dealing with the ques¬ 
tion of the improvement of &n existing crop in an area is, first of all, a survey 
by a qualified botanist possibly helped by an experienced agriculturist, then 
botanical work at headquarters followed by the establishment if necessary of 
seed farm and demonstration plots. Where such procedure is not possible a 
great deal can be done for the improvement of existing crops by every agricul¬ 
tural station. Pure line selection can be done by every agriculturist of the 
staple crops with which he is working. It should be strictly laid down that 
this is an essential part of the duty of every station dealing with crops in 
India. Agricultural selection has been going on in the Pusa Farm for a 
considerable time and the special selections which are now being grown will be 
shown to the Commission. 

(u) One of the best examples of a new fodder crop is the introduction of 
berseem (Trifolium Alexandrium), This had been tried on small plot scale only 
in India previous to 1907. Suitable seed from the alkali lands of North Egypt 
was introduced into Sind during the following years and this valuable fodder 
crop is now foiand from the North-West Frontier Province to South India. It 
is an irrigated white clover and gives a heavy yield of succulent fodder from 
November to April-May where irrigation is available. It is a most valuable 
rotation crop and produces fodder abundantly during the critical months before 
the break of the monsoon. 

(m) and (iv) are local questions. 

{b) In many eases it is quite possible to substitute a heavier yielding food 
crop, but before this can be done with safety, local conditions must be 
thoroughly investigated. In most districts there is cast-iron custom as to 
the staple food grain, and if another grain is grown it may be found that there 
is no demand for the new grain. For example, in a juar eating tract, hajri 
will not be eaten. 8o also a heavy yielding rice may be entirely unsuited for 
the consumption of a particular tract. 

(c) Three of the most successful efforts of improving or substituting more 
profitable crops are in my opinion the following:—1. American cotton in the 
Western Punjab; 2. Coimbatore canes in North Bihar; 3. Pusa wheat all over 
India. 

Question 12.— Cut.tivation. —(t) This is a local matter. 

(it) In all rotations more importance should be given to leguminous fodder 
crops especially in irrigated land and the possibility of grazing of these crops 
by cattle should be considered. 

Question 18.— Crop Protection. —am of the ofinion that present measures 
are suitable provided that provision can be made for immediate expansion under 
circumstances of necessity. 

Question 14.— Implements. —Tlie question of the smaller agricultural imple« 
ments is a domestic one as the requirements, say in the case of ploughs, vary 
according to the district, nature of land and other factors. There are several 
Indian manufacturers of ploughs, etc., and they have sold considerable quanti¬ 
ties of cheap ploughs modell€^ on samples imported from abroad. The copies 
are quite good ^ough somewhat roughly finished, but they are wanting in 
the fact that the plough bodies and shares are made of a poor class of metal 
which quickly w^ears out. For plough shares a high carbon content steel is 
required if the plough Is to last for any length of time. The local manufacturers 
in India should be encouraged to use a better class of material. 

The larger and costly agricultural machines suitable for special circums¬ 
tances and Targe landowners, etc., are more a matter for the Central Government. 
There are a number of difficulties to the spread of such implements and 
inachiner;s\ In some oases, the proper type of machine has not yet been 
evolved. In my opinion when agricultural machinery of a type suited for a 
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particular purpose has been proved successful, there will be no difficulty in 
getting it taken up as a commercial proposition. Such machinery is not likely 
to he manufactured in India in the near future. It is very specialised work and 
there must be possibilities of large sales before any manufacturing engineering 
firm will evolve a new type. In the past there has been many failures, as the 
actual manufacturing firms are not in touch with local conditions. They usual¬ 
ly employ agents at the big ports, that is Bombay and Calcutta, and these 
agents also are frequently not in touch with local conditions. They carry 
as a rule a very limited stock of spare parts and they are chiefly concerned in 
getting a cash sale without having any particular care as to whether the 
machine is suitable or not. A ver\' important problem at the present moment 
is the production of a suitable threshing machine. There is nothing at present 
in the market which actually is suitable for conditions in the wheat tracts of 
North-West India. I have been working on this problem a number of years 
in conjunction with several implement manufacturers in Great Britain, but I 
have not been provided with sufficient means to make any great progress. An 
attempt was made in the year 1919 to get tlie Society of Motor Traders and 
Manufacturers to hold agricultural tractor demonstrations in India. This 
would have been of great value in bringing out to India actual manufacturers 
of agricultural machinery who could have seen the market possibilities at first 
hand. An example of the extended use in India without any Government 
action or propaganda wrork is that of the almost universal use of rice-hulling 
machinery. All conditions seem to me favourable for rapid and extensive use 
of harvesting and threshing machinery for the large wheat areas, provided the 
proper type of machine is available. India is one of the few* large wheat growing 
countries where the grain is cut by hand and threshed with bullocks. 

As a prime mover the steam engine is possibly most suitable to India than 
small internal combustion engines. Thi'i applies to agricultural tractors. 
Question 10.— Animal Husbandry. — (a) The methods for improving live¬ 
stock depend largely on suitable financial equipment. Work so far has merely 
touched the fringe of the subject. There is necessity of central co-ordmalion 
as well as prosecution of the w ork already started by various Provincial Govern¬ 
ments. Tbe whole subject w'as pretty thoroughly gone into during the last 
Board of Agriculture at Pusa by a special Livestock Committee and I heartily 
supported the resolutions come to at that time; copy* is submitted. 

(h) The questions are chiefly of local significance. 

(r) Tlie period of extreme scarcity over the majority* of India is at the end 
of the cold weather and up to the break of the monsoon. Cattle wdiicli survive 
are so emaciated that when tlie flush of grass romes on w*itli the first rainfall, 
there is very considerable loss ow’ing to digestive trnuhle>s. 

(d\ It is possible in many cases to grow* fodder crops and w*here irrigation 
is feasible, leguminous fodder crops should be in all rotations. Silage in pits 
and the storage of grass and kadhi would be encouraged by all means. 

Question 17.— AonicuLTunAT. Industries.— This all depends on a number 
of local circumstances, the period during which bullocks are worked w'ill be 
leugthoued if the cultivator docs carting work or uses bullocks for w'ater lifting. 
The acttial working days in Sind might amount to 100 or 120. 
ih) and (dj I am not in favour of Government intervention. 

(r) and (e) to (h) I have no suggestions on (o) (e), (/). (g), and (/i), except 
the fact that there is always far more employment in Sind than there are 
laboiivfifi available and the same applies to Bihar. As long as this is the case, 
1 see no reason for encouraging subsidiary industries. 

Question 18,— Agricultural Labour. —^The measures to attract agricultural 
labour must vary in every district and no useful general rule can be laid 
down. It is not possible in all cases to bring labour from some tracts 
to others. For example, attempts to attract labour from Gujarat into 
Sind have been a failure in every case. The colonists either die or quickly 
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leave the country. Punjabi colonists can live in Sind and immigrants 
from the desert country of Rajputana come to Sind each season especially in 
years of scarce rainfall, but they generally depart after staying only a short 
time with what wages they have accumulated. 

Question 19.—Fobests. —The fjuestions under this head are largely local, 
but in one case the destruction of forests on upland country •which occurred 
gradually in Chota-Nagpur has not only led to soil erosion but the whole climate 
h^ altered. Early rainfall used to be frequent from April until the break 
of the monsoon. Instead, severe hot weather is found at this period so much 
60 that it is not possible to plant out young tc^a bushes. So no tea gardens aro 
now made in this area though there are several productive old gardens. 

Question 20.—MAUKETiN<i.— (a) to (c) I will confine my remarks to the 
question of wheat exported from India. This contains a large percentage of 
dirt; it also contains foreign grains such as barley, mustard and rape, it 
contains a mixture of soft white, medium white and hard red wheat all of 
which would obtain better prices if sold ptirc. Wheat is exported in bags and 
this necessitates very expensive handling, extra railway stock and huge dock 
areas as the bags have to bo stored on raised plinths. The whole system is 
primitive and out-ol-date. The trade interested how’ever does not recomniend 
any change and a thorough inquiry is necessary and very drastic action on the 
part of the C’entral Government. 

id) The method ot posting market prices at the various markets as done in 
the Punjab for cotton and wheat seems to be a very sound piece of work. 

Question 24.— ^Attracting Capital. —(c) As a general rule, capital fights 
shy of agriculture in India though there is plenty of money available for special 
crops in approved districts such as tea. In order to get men of capital and 
enterprise to actually take up general agriculture, a change of attitude would 
be necessary on the part of those Provinces which have land to dispose of. 
At proseni no encouragement is given to outsiders. This policy is probably 
quite sound for political reasons. 

(h) Owners of agricultural lands under the Permanent Settlement have little 
or nothing to do with the actual w-orking of their property. They are practically 
nothing but tax gatherers. In other parts of the country, owners generally 
let their lands and it is very seldom that owners are found w’ho actually culti- 
vaf>e their.own land. A certain amount of good might be done if Government 
were to include in the Honours List rewards for cases of enlightened manage¬ 
ment and well conducted farming. 

Question 26.— Statistics. —Most of the statistics is dependent on the 
returns submitted by the loivest revenue official. In Sind this is the Tapedar, 
He is able to write his returns in the vernacular and is a very poorly paid 
man without any interest in the figures wTiich lie produces. Until a better 
medium is provided for the production of statistical material, I fail to see how 
any improvement or further complicated methods at headquarters will improve 
the situation. I inspected a case personally in Sind as to the returns about 
cotton cultivation and outturn. These figures remained constant year after 
year though it w’as obvious that there were large differences both in yield and 
in area grown. The actual figures of production w^ere obtained from the cotton 
gins for comparison. It was founu that the Tapedar usually put down 
annas as a safe figure for his returns. 
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A.988. The Chairman: Mr. Henderson, you are Imperial Agiioulturist?— 
Yes, 

A.989. You have provided the Commission with a nede of ilie eviden<43 that 
you wish to give. Do you want to say anything in amplification of that 
note before T ask you some questions?-"No. T think i1 expresses all my 
views quite fully. 

A^990. Would you give the Commission a short account of your o\\n train¬ 
ing and past appointments?—1 have been connected with agriculture all my 
life. My father was a land agent and I was trained in the West of Scotland 
Agricultural College. T was assistant to Sir Pairiek AVright for two years: 
T was in Canada for some time. I then went to Egypt as an assistant in a 
land reclamation company. From Egypt T got an appointTnenl in the Indian 
Agricultural Service and was stationed in Hind for aho\it 10 years. From 
Sind T was appointed Imperial Agriculturist at Pusa. f was on the Cotton 
Committee for a year and then I w^aa sent to Mesopotamia as a Special 
Commissioner along with Sir Thomas W'ard, who was head of the Irrigation 
Department. From there I w^as put on special duty on the Indian Munitions 
]k>ard. After that I w^ent back to my substantive appointment and was on 
deputation in England for several months to organise motor tractor trials 
in India. Since that date T have been stationed in Pusa. 

A.991. Would you tell the Commission whether you think Push a suituhle 
site for this Institution?—I consider it should be one of several sites: I do 
not think the Institution or the Imperial Deparfnient of Agiicultuie should 
be confined to any one site. 

A.992. If this scheme of instituting several stations at various phu‘e,s were 
carried into effect, would you suggest that one of those stations should be a 
headquarters?—1 think possibly it would be better to have heachpiarters in 
touch with the Goveniment of India and not necessarily at a station. 

A.998. How about post-graduate training; that would have to be concen¬ 
trated at one station or another, would it not?—think the ideal form of 
training would be to have a certain time at several stations. 

A.994. Upon the assumption that only one station is to exist, what do 
you say about the suitability of the site at Pusa?—It is not a good site. 

A.995. Why?—^Tt is hopelessly out of touch wdth the rest of India. 

A.9d6. It is difficult of access?—^Extremely. 

A.997. Would you attach importance in the choice of a site to its accessibi¬ 
lity to visitors coming to India as well as to persons resident in India?—I 
think that .is a most important point. 

A.998. Sir Henry Lawrence: Do you say it is a most important or the 
most important?—A most important point. 

A.999. The Chairman: Then you look forward, I.gather, to a day when 
the institutions carrying on research and responsible for demonstration in 
India will be in far closer touch with like institutions the w’orld over?—^Yes. 

A.IOOO. Professor Gangulee: Do you think that difficulty of inaccessibility 
can be overcome?—If railway facilities w'ere improved or a bridge hnill across 
the river, it would be greatly improved. 

A. 1001. Sir Henry Lawrence: Or aeroplanes?—Yes. 

A.1002. The Chairman: What exactly is the extent of your pemonal res¬ 
ponsibilities?—^I am primarily in charge of the farm and the cultivation i>f 
the whole of the area except some small pieces which are in charge of the 
various Sections. I am called upon to advise on purely agricultural subjects 
practically all over India. 

A.1003. Are you ever called upon to advise upon problems of propaganda 
and demonstration?—I have done. 


Mr. G. R. Henderson. 



A.1004. Are you responsible also for keeping the records of experiments 
carried on on the farm?—^Yes. 

A. 1006. Hen come and go, and it is very important, is it not, that records 
should be both accurately kept and readily available?—^It is most important. 

A.1006. Are you satisfied with the* system of recording experiences?—I 
think the etaff is not quite adequate. 

A.1007. Is the system sound?—I think tl)e system is quite sound. 

A.1008. Do you depend to a great extent upon articles in agricultural 
journals ae records of events, or do you record matters on some definite system 
of filing or indexing?—Articles in journals as a rule are merely abstracts or 
summaries; they do not give elaborate series of figures; the figures on which 
results are based are kept in the office. 

A.1009. Do you find that you are able to turn up facts that are required 
expeditiously?—Yes, we have no difficulty about that. 

A.1010. Turning to the note of your evidence on the first page you say 
it is your opinion that the first step towards progress should ^ that of 
setting the administration in order and that an orderly survey should be made 
of the means available for an organised attack. What exactly do you include 
there by the word “ means ’*?—All existing agencies. 

A.lOll. I wondered whether you were thinking of finance as well?—And 
finance. 

A. 1012. Have you any suggestion to make as to how money might be 
provided for a campaign of this sort?—should think the first step would 
be to bring the necessity of it the attention of the public end specially to 
sections of the public; for instance, a trade problem, if it were properly 
represented, would in many cases get very ample support from the trades 
interested. 

A.10H3. Do you thiuk the public, whether through corporations or by 
private aubs<*>riptions from private individuals, might make an important oon^ 
tribution to the funds required?—I think they would. 

A. 1014, I see you attach importance to the question of grading of export 
crops and you suggest that drastic legislation may be required to raise the 
standard of Indian agricultural exports. Do you think the time has come for 
an attempt to fix what T may call AlMiidia standards for exports?—I think 
it is high time. 

A.1015. That would mean action of a disciplinary nature at the ports 
probably, would it not, judging by the ex|>erien(*e of other countries ?—It 
would probably have to go further back. In some cases the crop would have 
to be dealt with before it came to the port. 

A.1016, So that the action required to improve the quality has got to 
be taken at a stage far removed from the port?—^Not necessarily, because 
in the case of cotton a certain ammmt has got to be done at the gin which, 
in every case, is really the nearest point to the cultivator. 

A.1017. On page 124 you say, ‘‘ It would be a thousand pities to see a 
number of different jigencies all working independently and not using their 
energies in the best possible juanner.^’ Do you envisage the possibility of 
combining all the existing agencies under one supervising head?—I would 
not go so far as that but I should certainly think there ought to be much 
more co-ordination. 

A,1018. Take the Indian Central Cotton Committee. "What do you think 
of that organisation?—J think it is a very sound thing. I was responsible 
for the drafting out in tlie first instance. 

A.1019. Do not let modesty stay your hand. Tell us if you are satisfied 
with your work now tfiat you see it in being?—think it is rather apt to go 
too far. 1 think when it was originally established it was the only possible 
means of carrying out a certain object; but I think, however, that it is only 
in the nature of a temporary measure. 
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A.1020. What makes you think that?—II the Indian Central Cotton Com¬ 
mittee expands as it is doing just now and gets in a staff, that staff might be 
working without any co-ordination with other agricultural workers even in the 
same Province. You might hare a Cotton Botanist working on cotton and 
(juite close you might have a Wheat Botanist working on wheat; the same 
man might quite easily be doing both things. 

A.1021. You would not favour the idea of a committee having particular 
organisations devoted each to one part of the country?—Yes, if they are co¬ 
ordinated; but if the committee is going to be independent, then I think it 
is not a step in the right direction. 

A.1022. Is one of the advantages of the Indian Central Cotton Committee 
this that it brings the growers and the intermediaries who carry on the 
distribution ot the crop, those who process the crop in various stages and those 
'ivl'c expojt it, into touch with each other and the Government?—1 think the 
great advantage is that it brings the cotton worker, the trade and the Go¬ 
vernment into toucli, but I do not think that it fully represents the interests 
ol the cultivator. 

A.1023. Can you sxiggest any means w’hereby the cultivator might be more 
adequately represented on the organisation?—I think that would follow if 
you had more co-ordination. 

A.1024. More co-ordination between what?—More co-ordination between 
the Central Committee and the different Provincial Agricultural Depart¬ 
ments. 

A,1025. Do you think that the Committee is the body best qualified to 

speak for the cultivator? Is that your point?—No; 1 tliink the provincial 

departments would be better able to do that. 

A.1026. Not necessarily the Imperial Department?—^No. 

A.1027. Do you wish to say anything about agricultural education?—No; 

1 have not had much experience. 

A.1028. Have you anything further to say about demonstration and propa¬ 
ganda? Have you much experience of that side of the work?—I had when 
I was in Sind, but since I have come here I have not had much experience. 

A-1029. Do you form the view that the demonstration and propaganda 

organisation in the Provinces is as efficient as the research organisation?— I 

think it tends to lag behind. 

A.1030. Is it because those responsible tend to spend more of the money 
tliat is available upon research than upon propaganda and demonstration?— 

1 think that is so. 

A.1031. And after all, propaganda and demonstration lomi the essential 
link between the laboratory or the experimental field and the cultivator?— 
Yes. 1 think the importance of technique (good farming) is sometimes lost 
sight of. 

A.1032. I have one or two questions on the organisation at Pusa before I 
proceed to deal with your ideas on administration. Are you satisfied with 
the co-ordination of departments within the organisation at Pusa?—Yes. 

A.1033. Is it one of your responsibilities to see that there is sufficient co¬ 
ordination between department and department at Pusa?—No; that is the 
work of the Director. 

A. 1034. But you are satisfied with the degree of inter-connection and 
inter-communication that exists?—I think it is very satisfactory. 

A.1035. What have you to say about the co-ordination between Pusa and 
the provincial agricultural organisations?—I think it varies very considerably. 
We are in very close touch with some Provinces, but in other Provinces ■Ae 
case is quite different. 

A.1036. How do you acco\mt for the difference between Province and 
Province in this respect ?—In some cases a Province trants the advice of a man 
who has had experience in that particular Province. For instance, the advice 
of a man who has had his training, say, in the NorthAVest of India would 
be discounted in JMadras, and this is especially so in my particular Section. 
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A.1037. We $pake a moment ago about post-graduate training. Have 
you anything to say about the desirability of establishing at Pusa, or wherever 
the central farm may be, an active and efficient organisation for post¬ 
graduate training P-~-We can as at present constituted, give a very good train¬ 
ing here, with certain limitations, 

A.lOdd. You are satisfied with the equipment for that purpose, I take it7— 
Only for a part of the training; not for a complete training. 

A.1039. Are there not graduates undergoing post-graduate training at Pusa 
at this moment?—^In my section two have been appointed and will shortly 
come to Pusa. 

A.1040. Do you regard the figure of two as satisfactory for an AU-India 
station?*--! am afraid it is not in our jurisdiction in a way. These students 
are nominated by Provinces. We have no selective powers. 

A. 1041. Do you think that you are in a position to supply the teaching 
that is required? Do you think you are meeting the demand?—We have been 
meeting the demand as at present. 

A.1042. Are you yourself satisfied with the figure of two? Do you think 
it shows that the school has a good name in India as a post-graduate school? 
—This place was never established for the purpose of a teaching establish¬ 
ment, 

A. 1043. Would you nttnrh any importance to the establishment here of 
the tradition of post-graduate training?—I consider that Pusa from an agri¬ 
cultural ])oint of view lias been too much specialised to give a complete train¬ 
ing. They might do part of the training here. 

A. 1041. Do you think that the cstahlLshment of a post-graduate school 
whif'h would carry weight throughout India would be of advantage to the 
research side of the work ol this Institution®—If we had the equipment and 
the means, certainly it would. 

A,1045. In what respects do your equipment and >oul‘ mea:.* fall shoi-t 
of the ideal?—In my own Section we have a staff which is onlv calculated 
to do the work without any educational duties to discharge. AVe have not 
any special staff for educational work Mid we are very short- of buildings at 
the present moment. Only about two-thirds of my staff have <iuarters; t am 
not quite sure of the figure, hut at any rate a large number of my staff have* 
got- no quaiiierfi. 

A.1046.’ I will take you back to the matter of your notes. On page 125 you 
talk about administration and you say that the provincial agiicultural organi¬ 
sation is developing unevenly. You' say, “On the one hand we have the 
Punjab spending Ks. 14,00,886 in 1924-25 and on the other side Assam 
spending Bs. 2,72.768 and Bihar and Orissa spending Bs. 4.81,629,” You 
do not contemplate Assam being in ^ position to spend for sometime as the* 
Punjab is spending, do you?—No, but the proportion should be miuh higher. 

A. 1047. Do you know the conditions in Assam?—Yes; I have been in 
Assam several times. 

A. 1048. Do you think that Assam could find the money to spend a great 
deal more on agriculture than is at present being spent?—I think that the- 
money could be found in Assam. 

A.1049. Do you think that the stimulus of a fully developed central organi¬ 
sation acting in concert with the Assam Government might induce them to 
si>end a larger sum of money each year? It that your idea?—Not only that 
but we would then be in a posirion to help them. 

A.1050. To help them to find the money or to help them to spend it?— 
To help them with money and to advise them in the spending of it. 

A. 1051. Do you accept the Reforms of 1919 so far as they affect the pro- 
vinoialiaation of agriculture as a subject, and its transfer as something lasting? 
—I am afraid 1 am not really in a position to give evidence on that point. 
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A. 1052. Then to change the subject: I see on page 126 that you complain 
oi being teased by the Government audit. Do you not see any means of 
escaping from them?—I think the audit might be more on n commercial 
basis. 

.A.]05?b If yon succeed in conanercialising a Government department, then 
yon w ill succeed in doing something which nobody has managed to do before. 
On page 127 you say, central Executive authority has been found necessary 
in all parts of the world and a very good model for India to copy would be 
the Central Department in the United States of America.” Are you familiar 
with the workings of the Central Department in the United States?—Yes; I 
spent six months in the States. 

A.1054. When von say ” executive authority outside the matters over 
which the central organisation has specific control,” how much actual execu¬ 
tive authority has the Central Department in America over the ailairs of the 
States?—I will give you a concrete example. Some years ago there was a 
great cry about dr'v' farming and it was published all over America what 
could be done in States like Texas. I'he result was that a large number 
of ranches were broken up and settlers were induced to (ome from the East 
and take up these areas on the specific advice of the States Governments. 
The Central Government then stepped in and established several experiment 
stations on the dry farm areas ana they gave absolutely contrary advice to 
that of the State of Texas. 

A.1055. They made public advice conflicting with that given by the State? 
--•Yes. 

A. 1056. Is there any exec'utive authority over the State?—1 do not know. 

A.1057. Sir Henrij Laivrence: What w'as the result of the divergtmi advice? 
—It prevented a large number of settlers coming from the East and saved a 
lot of money. 

A.1058. The Chairmati: Probably if they had had any executive authority 
they would have exercised it in preventing the movement: hut the f>osition, 
in fact, is that they have no such authority. Do you wish k) say anything 
about the problem of 'mdebtedness amongst the agricultural population?—No. 

A.1059. Do you wish to say anything about fragmentation?—No. 

A.1060. In answer to our Question 4 (c) (it) you say, ” The present situa¬ 
tion in India with regard to freight haulage, especially small parcels less than 
a truck load, can only be described as very bad.” Is that a question of freights 
or conveniences?—In actual practice ir may take a (‘ouple of months to get 
stuff up from Calcutta to Pusa. 

A.1061. So it is a matter of service rather than of the freight rates charged? 
—Yes, the service. 

A.i062. Further on you say: “In long distance hauls especially where 
there is a break of gauge, the situation is extremely bad.” I take it, vou 
speak feelingly from haviug to change more than once every tim<} you come 
from Calcutta to Pusa. On page 12S in answer to our Question 10" on ferti¬ 
lisers you say : ” Fertilisers could be used profitably to a much greater extent 
than they are at present on all capitalists crops and garden crops.’’ What 
exactly is the ” capitalist crop ”?—crop like tobacco, sugarcajie, etc. 

A.1063. Professor Gnnguhe: You mean coiTnnercial crops?—Yes. 

A.1064. The Chairman: You mean money crops?—^Yea, 

A,1066. Your establishment here is engaged in developing better plants 
of various varieties. Better plants, I take it, have a capacity for taking more 
nourishment out of the soil than the poorer plants?—In the case of grain, that 
is so. 

A.1066. Have you come across cases w'here disappointment has been caused 
10 the cultivator because he has adopted your beUer varieties but has not 
appreciated the necessity for giving them more food?—Not frequently, but I 
have met such a case. 

A.1067. Can you conceive of a case in w^hich the fertility required to 
supply a particular variety of crop with sufficient nourishment, so as to insure 
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tliat the land would not be progressively deprived of plant nourishment, 
would be 80 considerable as to make it hardly within the ryot’s capacity to 
adopt it?—I think other factors come into play. 

A.1068. You are, no doubt, familiar with that argument which has been 
advanced, are you not?—Yes. 

A.1060. Now, in the matter of farm implements, do you feel that any 
substantial contribution is made towartls the ryot’s problem so far as that 

S roblem ooiisiats iu impi-oving his implements at this moment?—Yes, both 
irectly and indirectly. 

A.1070. Let us take “ directly” fiiet. In what way has it been met? 
—In many eases he has got an improved type of implement. I (;an give a 
eat.e in point which happened in Sind. We introduced a new type of wooden 
plough. Last time when I was in that tract I did not see a single sample 
of the old plough. 

A,1071. jS’tr Henry Lawrence: What type of plough was that?—It was 
an Egyptian wooden plough. 

A.1072. The Chairman: Do you think there is a good deal more vork to 
l^e done in that direction?—I think the w'ork is only just begun. 

A. 1073. How is the problem being met by means described by you as 
’* indirect ”?—Take, for instance, c-ases like rice-hulling machinery. Kice- 
hiilling machinery Is very largely adopted and it is very largely tr> the bene¬ 
fit of the ryot. He indirectly gets a better price for his produce. 

A.1074. I suppose the improvement of the breeds of draught cattle in India 
ould probably bo the most substantial indirect contribution towards the 
solution of this problem, would it not?—I think it is even better to prevent 
existing breeds from extermination. 

A.1075. What do you think threatens the existing breeds with extermina¬ 
tion?—In the case of the Raniwal cattle in the Punjab, the extension of irri¬ 
gation has imdonbtedly broken up the tracts which formerly supported large 
herds of cattle. 

A.1076. You mean there are fewer cattle there now than formerly?—! do 
iK^t say that. 

A.1077. On this matter of cattle and the improvement of the breeds in 
India, do you think that a cross between European breeds and indigenous 
breeds is likely to make now, or in the future, a contribution towards the 
ryot’s problem—It might do it in the case where indigenous cattle are ex¬ 
tremely bad. It has done it in a district round Patna. 

A.1078, 1 do not quite follow you?—say it has done it already in the 
district round Patna where the cross has been introduced and that particular 
strain of cattle is certainly better than the indigenous cattle, 

A.1070. That is because the indigenous cattle were so very bad?—Yes, 

A.1080. Could an equal improvement have been effected by the introduc¬ 
tion of a better breed of indigenous cattle in that area?—I doubt it because 
the milk factor would (?ome into play. This cross gave a much larger yield 
of milk and so it held its place. 

A.1081. What breed of cattle are you referring to?—^It is not a breed; it 
is only a strain. It is called the Taylor breed and various other names; but 
it is not a breed. 

A.1062. That was a cross between a Kerry bull and indigenous cow?—I 
do not know whether it was Kerry or Shorthorn. 

A.1088. Sir Henry Latirrence: When was iihat introduced?—am not 
quite sure when it was introduced. 

A*10B4. Sir Thomae Middleton: It was introduced more than half a century 
ago?—Yes. 

A.1065. The Chairman ; Bo you attach importance to the development of 
a dual-purpose animal capable of providing the maximum amount of milk 
and also providing males capable of effective work in the fields?—I think it 
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is very important, but 1 do not think it is as important as the taking of all 
pussilvJe titeprt to keep existing breeds of cattle imcontaininuted. 

Are yon familiar with the work which is being carried on by 
Mr. Warth at Bangalore on aninaal nutrition?—Yes. 

A.1087. ]><) you attach importance to that work?—I attach very great im¬ 
port nuce to it. 

A.1088. Do you think there is a great field still to I'e exploited in that 
direction?—Yes; 1 think the w^ork is only in its preliminary stage. 

A.1089. Have you ever thought about the uiiJk-yielding side of the problem 
in its relation to the improvement cf the diet of the cultivator and his 
family?—In some clistriets it is a very important matter. They say that 
m Rind it takes five cows to keep a family. That is an. example of a milk- 
drinking tract. 

A.1090 . On page 130. in answer to Question 17, you say. “ there is 
always far more employment in Sind than there are labourers available, and 
the same applies to Bihar. As long as this is the case, 1 no reason for 
encouraging subsidiary industries.That, of course, 1 take it, means that 
ill particular tracts where there is sufficient occupation, you would not spend 
any inoney in popularising subsidiary industries. In that answ’er, would you 
include subsidiary industries, or ratner spare-time occupations, carried on by 
the women?—I have been many years in Sind and I have seen cotton lying 
ou the ground because there were not sufficient people to pick it, and the 
occupation of picking is very largely women's occupation. So, I do not fsee 
tlie need of spending inoney in that direction. 

A.1091. In tho^e particular tracts?—My evidence is entirely in regard to 
those tracts. 

A.1092. On the same page you point out the fact that migration of labour 
from one district to another is difficult, because it has .sometimes been found 
to he the case that such labourers do not thrive in the district to which they 
go. Is it really the case that colonists going from Gujarat into Sind have 
died ?—^Yes. 

A. 109.3. What killed them?—Probably malaria and heat. 

A. 1094. They could not face it?—^They could not. 

A. 1095. On page 131, in answer to Question 19 Forests,’’ you say, “ The 
questions under this head are largely local, but in one case the destruction of 
forests on upland country which occurred gradually in Chota-Nagpur has not 
f>nly led to soil erosion but the whole climate has altered.” I)o you know 
whether the meteorologists of these days support the theory that deforest¬ 
ation affects the climate itself?— I do not know. My evidence is based on 
what I have been told by planters who have been in that district for many years. 
A.1096. You are talking about pretty old times?—Yes. 

A.1097. I am interested to see what you have lo say about the marketing 
of wheat from the North-West. Ts there great fluctuation in the volume of 
wheat available as the exportable margin from year to year?—Yes, very 
-great. 

A.1098. Would that be a serious difficulty in attempting to attract capital 

let us say, the modern system (»f marketing by means of grain elevators 
and ships designed to load from elevators?—It seems to me that there is a 
large amount of money invested in it at present; fluctuations do not seem 
to affect trade at present. 

A.1099. Are you thinking of grain elevators?—Yes, grain elevators. 

A. 1100, Ts there a large amount of money invested in grain elevators in 
the North-West now?—^Little; there is only "one grain elevator, so far as I 
know, in the whole of the Punjab. 

A.llOl. In w’hat is this capital invested?—Rolling stock, docks and plinth 
areas. 
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A. 1102. You know, of course, that for a fully developed system of export 
bv means of elevators, you have to have not merely elevators, but also your 
ships designed to load from elevators? Would it not mean a very consider* 
able tying up of capital?—On the other hand, it would free a lot of capital 
which is at present invested in rolling stock, harbour works, and godowns. 

A. 1103. Do you think that capital could be made liquid by an opera¬ 
tion of that sort?—I should think valuable dock land could be sold. 

A.1104. Have you any experience of agricultural eo-operation in India?— 
Very little. 

A.1105. Do you form any view about its usefulness as a contribution 
towards the agricultural problem?—am not in a position to speak on it. 

A.1106. Are you interested in general education in relation to agricul¬ 
ture?—I am haraly in a position to give evidence on that. 

A.1107. In the matter of attracting capital, how would you suggest that 
the Provinces who are interested to do so might encourage outsiders to invest 
capital in agriculture?—^Where Gtovemment land is being given out, condi¬ 
tions might be made to enable people with capital and with the proper 
knowledge to buy a certain amount. 

A.1108. Are you thinking of establishing men on the land with large hold¬ 
ings, men who might be called planters?—Yes. 

A.1109. Do you think that would be in conformity with present day policy? 
—To a limited extent. 

A. 1110. Do you come into contact at all with agricultural matters in the 
Indicxn States?—1 have been on several advisory tours to Indian States. 

A.Jill. Is it your experience that Indian States are readv to co-operate 
with Governments in British India for the advancement of agriculture?—The 
States vary very considerably in that respect. 

A. 1112, Are there any costing experiments being carried on at Pusa at this 
moment?—Yes. 

A.1113. Would you describe a typical one? —We take a unit and all the 
work expended in cultivating that unit is put down daily. 

A. 1114. Professor Gangulee: Fox each crop?—Y’es, for each crop. We have 
got complete data, since this place started, of the cost of cultivating every 
field, 

.\.1115. The Chairman: That is the cost of cultivation?—Yes. and of 
biilloekfi, but it does not include any overhead charges. 

A.lllO. Have you got the value of the crop?—We have the value of the 
crop and the outturn. 

A.1117. Am I right in thinking that in an experimental station it is 
difficult to draw conclusions from comparisons between the total cost of culti¬ 
vation and the value of the crop, because you are concerned rather with the 
carTying out of a particular experiment than making money?—That is so; 
and otlier difficulties arise, because it is not the case of one experiment; we 
might have a whole mass of experiments one overlapping the other. 

A.1118. Professor Gangulee: Do you take into consideration bullock power? 
-Yes. 

A.1119. The Chairman: So that, as a contribution towards the analysis of 
the cost of the cultivator’s work, you are not really going very far here at 
this moment?—No, 

A.1120. Do you think that might be a very useful field of work?—I should 
think it would be very useful indeed for a provincial denartment, not for a 
central department. 

A. 1121. Has any work on sheep been carried on at Pasa?—We have had 
sheep here for some considerable time, but owing to extensive fiooding which 
we get in Pusa, we have had much damage from liver fiuke; so, it is not a 
good centre for eheep. 

A.1122. Have you done anything with goats?—Nothing. 
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A.1123. Is the goat aa important animal in the agricultural economy of 
India?—Yes, it is important* 

A. 1124. You know the history of the improvement of milk-yields in parti¬ 
cular breeds of goats in SuropeP—I have read about it in agricultural 
journals. 

A.112d« And the remarkable success it has fittuhied?—^Yes. 

A.1126. Do you think that is a line which iniglit be examined?—In some 
parts of India there are great possibilities for it. 

A.1127. Have you considered at all the problem of whethei’ the export 
of bones from India should be allowed or should be discouraged or prevented? 
—Under present circumstances, T would not be inclined to advise smy inter¬ 
ference with the export. 

A.1128. Sir Ganga Ram: Not even an export duty?—No, I think I would 
not interfere in any way; not even an export duty. 

A.1129. The Ohairmcm: Are you familiar with the Military dairy farms P 
—Yes. 

A.1130. Their cows are almost entirely first crosses between European and 
indigenous breeds?—^They vary; in some farms they have got pure Indian 
cattle, and in others crosses. 

A.1131. Their primary object is to provide milk for the troops?—Purely 
milk. 

A.lld2. Have you ever considered the possibility of the Agricultural Depart¬ 
ment taking over some or all of those farms?—T should be very sorry indeed 
to take over these farms. 

A.1133. Why?—^Because a lot of them are very badly situated. 

A.1134. Have you coveted any of them?—One or two are very good; I 
would take Ferozepore. 

A.1135. You think there is a case for taking that over?—T do not think 
so. If we took them over it would be in the nature of a compromise. I 
think it is very much better to acquire land and do the thing properly in the 
first instance. 

A.1136. By compromise you mean that you have to undertake to continue 
the supply of milk and that will have to be carried on in conjunction with 
an^ expenment that you might wish to make; is that the point?—^Yes; that 
is so. 

A.1137. Sir James MaoKenna: With reference to the organisation of the 
staff at Pnsa and in the Provinces I see at one stage you say: At this time 
the Heads of sections at Pusa should have been raised to at least the 
grade of Directors of Agriculture and made responsible for the activities of 
their sections throughout India.” Do I understand you correctly if I say 
you mean that you would have, at Pusa, the Imperial Agricultural Chemist 
as the Head of all the chemicd work in India and the Economic Botanist 
controlling all eamomic botany in all the Provinces; that is the substitution 
in effect of several Agricultural Advisers for one, and w'ith a great deal more 
power than the present Agricultural Adviser has? Is that your Mdieme?—^Not 
exactly. I did not suggest that any section or extended section should have 
any power of interfering with the corresponding section of the Province; but 
that he should keep in touch with the work that his branch is doing in the 
different Provinces and be in a position io advise the Government of India on 
his particular branch. 

A.1138. That is to say, you would have had advisers in all the branches 
of agricultural science, the Imperial Officer at Pusa advising on his particular 
branch of agricultural science to the Government of India?—Yes. 

A.1139. In your experience of Pusa do you think that the Provinces would 
accept a scheme of this kind?—I fail to see why the Provinces should object; 
it is to their advantage. You instance the case of the Chemist. The Chemist 
probably is trained in a Province and he is in touch with the ehemical work 
going on in all the Provinces and feo he is in a position to advise the Govern- 
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uaent of India on his own branch. I ,think the Provinces will be quite 
pleased to have it. 

A.1140. Is that your personal view or is that based on your actual eicperi- 
enoe? Have you found the Provinces so axtraordinarily well disposed towards 
Push as to accept a scheme of that kind?—I have had no difficulty except 
in one or two instances. 

A. 1141. What is your view of the future organisation of the department 
in detail? How would you like the department to hv organised with reference 
to Pusa?—My ideal is that the Imperial Depaitment should not be so closely 
identified with Pusa. It ought to have stations in other parts of India. 

A.1142. Then with reference to the Indian Central Cotton Committee, is 
it your view that the Committee has gone considerably further than what 
the Indian Cotton Committee had recommended?—Yes. 

A.1143, You see a certain danger in it?—Yes. 

A.1144. It has become'too powerful altogether?—Yes. 

A. 1145. Are you in favour of entrusting special research on crops prin- 
vipally to the Central Committees and Bureaux?—T would have .-special branches 
of the Agricultural Department investigating special crops; but I would not 
it over to independent bureaux. I would bring bureaux iut > the various 
branches of the department. 

A.1146. You would insist on co-ordination of these bureaux? You are afraid 
they are apt to run away to their pet subjects and become rather t(x> power¬ 
ful?—YVs. 

A. 1147. Assuming that there w'as a centralised control of agricultural work 
in India, would you bring the Indian Central (’otton Committee under their 
conti ol ?—Absolutely. 

A.1148. On the question of finance of these central bodies, you told the 
Chairman that you thought the trade could contribute as has been done in 
the case of the cotton crop. Do you think that will be feasible in the case 
of ne'e, for instance?—I think it W'ould be to some extent, ft has been done 
in the case of lac and cane to a certain extent. 

A.1149. Would not the incidence of rice be rather unequal and fall rather 
heavily on certain Provinces?—^Then the advantage woiild be to those Pro¬ 
vinces more than to the others. But the amount is ven, small and I think 
it ^vould not be a very heavy burden. 

A. 1150. You know the method of raising money for these central bodies 
hy a form of tax or from the trade. Could not that money be earmarked 
for any particular c?rop from which it is derived?" T would not apply it to the 
particular crop. 

In that case I must tell you what the case would be about ri(‘c. Even 
assuming a very low assessment, 80 lakhs of rupees w'ould he paid by Burma 
alone and inter-provincial jealousy is likely to arise. 

A.1151. One or two questions about your past experience. You bad been 
Deputy Director for many years before you came to Pusa. <;Ould you tell 
us in what way, if any, Pusa was of use when you were a Deputy Director 
yourself?—It was of very great use indeed. Mr. Mollison visited my place 
on three occasions. When he came to me on the fii*si occasion I had not a 
bungalow in the place. After leaving me be went down to Bombay and 
saw' the Government of Bombay and insisted on building me a bungalow. 
On the next occasion wlien he came he got a big grant for reclamation work 
and on the third occasion he got me more money. 

A.1152. So the assistance was largely financial?—And advisory. 

A.1153. Bui then he was Inspector-General. I want to know' whethe)’ 
you got help from any particular section at Pusa during your Deputy Direc¬ 
torship?—As a matW of fact I did not get very much help because it was 
entirely a new department; Pusa had notf been stifficdeiitly organised tf> get 
much benefit from it. 
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A.1154. Afc present are the Provinces using your different factions?—^Yes; 
a very large number. 

A. 1155. \^'hat problems of basic importance to agriculture are you lookingi 
to here? Will you just mention a few?—Cattle, upkeep of fertility and general 
technique. 

A. 1150. These are all enquiries of general importance to the Provinces as 
well to local farming here?—Yes. 

A.1157. Are there any other problems you have in mind tliat should be* 
taken up on the agricultural side?—I should like to have increase of machinery. 

A.1158. You think a lot of work con be done on that side?—Yes, but not 
necessarily by Pusa. 

A.1159. Are there any limitations for the Provinces to fully utilise you?— 
I do not know of any. 

A. 1160. Are there not difficulties that have arisen under the neu Devolu¬ 
tion Buies in restricting the amount of touring and so on?—TImt comes under 
what I said about accounts. 

A.1101. Now about your half-bred cattle, you hold aniuial sales here which 
are well attended and where very good prices are obtained. Are all these 
cattle inoculated by the simultaneous method before you put them up to* 
auction?—Practically all. With a very few exceptions they arc all siinultane- 
ouvsly inoculated against rinderpest. 

A.1162. Do you sell any cross-bred bulls?—No cross-bred bulls. 

A.lion. Have there been any complaints from the buyers as to excessive 
mortality amongst these cattle as a resiilt of rinderpest or other rlisease?~*“No. 

A.1164. You have had no complaints from them that tliesc cattle aie mote 
liable to disease than the ordinary cattle?—N«i. 

A.1165. Are any obstacles put in the nay of ingress to, oi cgre»)T from, 
Pusa by the Kailway Companies?—Y'es. There are two Railway systems, 
the B. and N. W. B.aihva;v and the E. I. Railway and 1 do icjf ^liiiik they 
6t in very well. Coming here from the Punjab, tlie Punjab mail c-omes iu 
20 minutes after the steamer leaves, which means staying the night in the 
skit ion. 

A.1166. Have no representations been made?—1 believe representations 
have been put up but no action lias been taken. 

A.1167. Do you think that the teaching side should be extended at Pusa? 
Have you any ideas as to how you could inijirove it'''—Wc should liave a 
large number of short and special courses, for in.■^tan(*e, in the installation of 
power machinery, the teedmique of cattle-breeding, fodder growing and so on. 

A.1168. Do you foresee a day when Pusa will be able to give a complete 
post-graduate course in agriculture to qualify for direct appointments in tlie 
Indian Agricultural Service?—I should think it would be better if the course 
eomprist'd a certain amount of training elsewhere in addition. I am talking 
especially of rny own section and not of the scientific sections. 

A.1169. How would 3 ''ou train these men for the Indian Agricultural 
f^ervice?—In India now we have certainly got a nucleus for a very good 
training. 

A.1170. Where.®—Suppose they have taken their degree in one of the 
provincial colleges and they want to specialise, we will say, iu cattle work, 
they can he given sometime at one of the Military dairy farms sigjh as 
Bangalore, so long here, and a spell abroad. 

A.1171. But would it not be better if we really had one institute where 
this class of teaching could be given, instead of waiting until one of the 
provincial colleges asserted its superiority and its position were recognised? 
—We could do it undoubtedly. 

A.1172. Do you not think it has got to be done?—Yea; but I think the 
complete training should not be done here; I am talking from the point 
ot view of the Agricultural Section. 
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A.1173* That is on account of the peculiar conditions under n^hich you 
\vork here?—Yes, 

A.1174. The limitations on the agricultural side?—Yes, you see we cannot 
give them any experience in irrigation. 

A.1375. That is perfectly true. There is no wet cropping; so that really 
from the jKiint of view of a complete agricultural course Pusa is unsuitable? 
—Yes, I think it is. 

A.1176. It has these limitations?—Yes. 

A.1177. Professor Gatmulee: But you would have those sorts of limitations 
everywhere; could you select a spot where you would have all the facilities:'— 

I would not select one spot, but I would arrange the course of training to 
get as many factors into the training as possible. 

A.1178. Here you have already deveiope<l, if I may say so, a sort of 
scientific atmosphere; would you not prefer to utilise this institution for 
post-graduate trainijig?—For part of the training but not the complete 
Training. I think a man who is trained here and nowhere else would not 
be ill a position to go ail through India and be classed as a first class 
expert. 

A 1179. Do yon approve of the idea of developing Pusa as a post-graduate 
teaching institution?—Ye.s. 

•A.1180. Then if you agree on that point and if you have M.Ag. or M.Sc. 
fttudents, do you not think you w’ould have sufficient material here with 
which you could build up post-graduate agricultural education ? Do you 
refer to iny section or all sections? 

A 1181. The Institution as a whole?—I am not in a position to speak 
about the other sections. 

A.1182. You refer to general technique in field experiments; ai-e you 
working to develop a suitable plot technique.^—Yes. 

A.1183. For the purpose of carrying on experiments?—Yes. 

A.1184, D(» the niembers of the provincial departments visit your farm 
to study tliat technique?—They do on occasions; Boards of Agriculture and so 
torth come and study our inetluKls. 

A-llB.*!. Most of the Provinces have to carry on experiments in the 
fields P —Yes. 

A. 1186. Are they familiar with your plot tec‘hnique.^—I should say they 
are, yes. 

A.1187. Could you tell the Conimi.^sion the procedure you adopt in plan¬ 
ning your crop experiments'*'—I can give you full details; I am just starting 
a new series of plots on sugarcane in conjunction with the Imp^ial 
Bacteriologist and the Secretary of the Sugar Bureau. We are working 
on it ju.st now and I can put all the documents at your disposal. 

A. 1188. Then you do consult with the other experts of the department?— 
Y es. 

A. 1189. In such field experiments you make an attempt to view the 
problem in all its aspects?—Yes. 

A.ll^K). Do vou attempt from an experiment to get complete data from 
all points of view ? Can you tell the Commission whether you have earned 
on any experiments of that sort?—I am afraid I do not quite follow you. 

A.1191. Let me explain. Supposing you are carrying on experiments 
with regard to the water requirements of a crop; you ask the Bactenologii^l 
Section to study the problem from the bacteriological sidoj you ask the 
Chemical Section to study it from that side, and you ask the Entomological 
Section to find out the incidence of pests in relation to water and so on; 
that is, when you tackle a problem do you try to got complete data in all 
its aspects P—Undoubtedly. 

A.1192. Could you tell the Commission of any experiment that w-as done 
in that way?—We will take the permanent manuring experiment; this 
experiment was designed by the Board of Agriculture in India. 
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A.1193. You are referring to the Punjab heldP—Yes. This experiment 
WAsS designetl bv the Board of Agriculture but it ]ia«? bad slight modifications 
• since that time. 

A 1191. I noticed tliis niorning in going about the fields that you were 
carrying on various experiments with leguminous fod<ler crops?—Yes. 

AJ19o Have vou asked the Department of Animal Nutrition to ascertain 
the feeding value of these crops?—When they have got beyond the preli¬ 
minary stages, we take all tire necessary steps to try that. 

A.1196. S(. that you are in touch with the Department of Animal Nutri¬ 
tion at Bangalor-c?' Yes. 

A.1U)7. Have you at any time undertaken any experiments at the sugges¬ 
tion of the provincial departments-Yes. 

A. 1198. For iii.staiuK*. has Hengal asked you as Imperial Agriculturist to 
carry on an experiment wliicb they were unable to carry out? Can \ou give 
Ls an instance?—We are doing quite a large amount of work for the 
Director of Agriculture in Bengal, chiefly on fibre work; we grow fibre for 
him, we rot it for him and -^end him the result. 

A 1199, Are retting expeiiments done here also?—In the last series of 
experinamts we carried out, we tried to extract a fibre by mechanical means; 
this instrument was designed at Dacca and it has been tried here. 

A.12(X1. So you do carry on experiments here at the instance and sugges¬ 
tion of the provincial departments*^—Yes. 

A. 1201. Besides Bengal, has any other Province come forward and made 
suggestions to you.^—1 have had suggestions from the Punjab, T have had 
them from Bombay and from the CVntral Provinces. 

A.1202. So that in that way ,\ou arc in touch with other Provinces?—In 
touch every way. 

A.1203. Has it been possible for you to verify any results obtained by 
the provincial departments in their field trials"'^—J cannot give any instance 
off-hand in the case of crop trials. If, for instan(*e, a new fodder is recom- 
leended by a Province, we give it a trial here and see how’^ it fulfils our 
conditions. 

A.1204. Ill your note you say. “it is my opinion that the first step 
should be that of setting the administration in order and an orderly survey 
made of the means available for an organised attack on the present terrible 
state of agriculture and livest<w'k in India.” Do you suggest that up to now 
there has been no organised attack on the agricultural jiroblems of the 
country No. f do not suggest that, but I have a feeling that development 
IS going on very unequally, and I suggest that a further amount of co¬ 
ordination w’ould he of very great benefit. 

A.1205. So that your point is this; there has been an organi.sed attack 
but not sufficiently co-ordinated?—That is so. 

A. 1206. Or, if f may say so, there has been an organised attack withoiit 
sufficient organisation?—^Yes 

A. 1207. Whose fault is that?—The whole problem of agricultural improve* 
ment is absolutely modern ; it has not had time to get going. 

A. 1208. And you think “setting the administration in order” would solve 
the problem? It would, certainly, if it were on a business footing. 

A.1209. When you speak of setting the administration in order, what 
have yon actually iu mind?—I have this in mind; we wull say within the 
last 20 years the subject of improvement in agriculture under modem 
methods has lieen really started. It seems to me that we are going ahead 
in a Very unequal manner; some Provinces are doing very good work and 
spending a lot of money; other Provinces ar^ doing very little. Various 
semi-independent and other organisations are starting, and it seen^ to me 
that we shall get into a state of chaos if we go on like this; it is time that 
the w'hole subject was systematically gone into end some idee obtained of the 
means available for carrying out the work. 
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A. 1210. For that purpose you propose to have a c^entral body?—Yes. 

A. 1211. Let me see how you would form that central body. Would you 
call the Imxierial Department ot Agriculture a central body?—It h a 
centi'al body, yes. 

A.1212 Then how do you explain this, that this Imperial Department of 
Agriculture, which you admit is a central body, did not succeed in establish¬ 
ing a system of organised attack on agricultural problems?—Because it has 
never yet had a chance, ft is still in its infancy. 

A.1213. After 20 years’ growth it may be said to have reached the adult 
stage. On page 125 of yonr precis you state, “ It the present state of a1fairp> 
continues, some of the Provinces ivill have a very large organisation and will 
completely overshadow not only the other Provinces but also the agricultural 
machinery of the Central Government.*’ Why are you alarmed at the possi¬ 
bilities of the Provinces developing a very large organisation?—I am not 
alarmed at all; I am only too pleased. 

A, 1214 'V\'hy do you think such development would overshadow and not 
assist the Central (Government ?-If they exjjanded to such an extent they 
would simply take all the best men away from the Central Government, 

A.1215. There would he demand for better men?—Then the better men 
would he conihied to a w'ater-tight compartment. You would probably have 
yc ur first class men in the Punjab and very infeiior men elsewhere. There 
is no equality about the thing at all. 

A.1210. Then, further on, you say with reference to Pusa that the body 
of scientific experts working in the Central ln.stitute would have less and less 
coiinwtion wnth current agricultural affairs in India, as the development 
of the Provincial Agricultural Departments increa.sed, 1 cannot understand 
wh> that should he the case®—That is only ray opinion. 

A.1217. Could you kindly explain why you anticipate this difficulty.^— 
f anti<‘ipaie that difficulty if you have an unequal growth of development in 
(>ne place as compared wdth another place where you might have nothing at 
all. You would in that case get all youi best men removed. 

A. 1218. But, in any ease, if the tradition of Pusa is properly maintained 
tlierc ought to he no danger?—! think there will l>e very considerable danger 

A. 1210. Would you agree wdth me that such difficulties could not arise 
if the organisation of the (Hintrolling body of experts were made sufficiently 
elasth* and the personnel engaged in research were properly selei tecl?—That 
would undoubtedly go a long way to meet the case. 

A. 1220. Then with regaid to the iii.stitnte, wdiat definite proposals have 
vou to organise Pusa .so that the work on the centra] farm and the central 
research station can be made inter-related and inter-dependent, thus forming 
an essential structure in the agricultural organisation of the country?—I 
would extend Pusa by having stations in other parts of India. 

A.1221. Yon make a reference to the Central Department of tlie United 
States. Is not that really a correlating agency? You say that it is an 
executive body. I think the Chairman pointed out to you that it was not. 
J was in the United States for some time and my impression is that it is 
teally a correlating agency?—1 am open to contradiction, but 1 w'as under 
the impression that they had essentially executive functions. 

The i^hairman : 1 said that as regards certain specific subjects; for instance 
the regulation of export and the duty of protecting the <jountry against the 
importation of plant pests and the like. 

A.1222. Professor (Jatiijiilee: Apart from certain reservations which the 
Federal Government make, the departments are quite independent and they 
have entire freedom in their own organisation and administration?—^But if 
the lOentral Government w^anted to carry out investigations I was under the 
impression that they had the power to step into that State and carry out 
the experiment by establishing a station in any Province. 

The Ohairman: At their own expense. 
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A.1223. Professor Gangulee: Without iuterfering with the work done by 
H particular State?—Yes. 

A. 1224. Here we have a note presented to us by the Agricultural Ohemiat 
to the Government of the Punjab and he also says that the State Depart^ 
inents have entire freedom of action in their own organisation and pursue 
their own indejiendent lines of research. And further he says that they get 
material encouragement and assistance from War'llington and that States 
vie with each other in the matter of catching the eye of the Federal 
authorities in receiving their grants. TTou said that you paid a visit to 
Canada. Have you had an opportunity of studying the organisation of the 
central farms of that country?—^Yes. 

A.1225. Could you very kindly tell the Commission how the work of co¬ 
ordination and organisation of these central farms is carried on in the 
different parts of Canada ?—The station I was at was Guelph and they had a 
central farm there at which they tried new varieties. Then they hfwl a 
chain of subsidiary farms in different districts and from there the improved 
varieties spread right through the whole tract, 

A.1226. Yes, they are developing a veiy great deal. I saw some of their 
organisers at the Wembley Exhibition and that was the impression I was 
able to gather. You say the central body should include the Director of 
Agriculture. Would you not include the representatives of the Irrigation 
Department, or the Co-operative Department?—I would certainly include 
them. They would l>e essential for closer co-operation. 

A. 1227. You make a remark abou^ the use of cowdnng as fuel. Do you 
consider the prac^iice of burning cowdung a serious one?—My experience 
is conhned to Sind and 1 think it is not a matter of verv great importance 
there. 

A. 1228. Have you had any occasion to study the conditions in Bengal or 
Bihar?—Not in Bengal, but t-o a certain extent in Bihar. A lot of cow- 
dung is got off the roads and from grazing grounds and so forth and it is 
almost always in a very dry condition. I do not think that it is a matter 
of primary importance. 

A.1229. Have you an Agricultural Engineer attached to the Pusa Insti¬ 
tute?—No; I attend to that branch. 

A,1230. Have you any arrangements for testing different kinds of machi¬ 
nery?—I have tested several lots of machinery and several implements in 
different Provinces. I have tested the threshing machinery at liyallpur; I 
have tested various things at Cawnpore and at Poona. 

A.1231. Are you in touch with any Indian manufacturers?—I have seen 
factories in places near Dharwar. 

A.1232. Mr, Calvert: One page 124 of your written evidence you say, ** The 
whole question of grading of export crops needs thorough investigation.*' 
Might I ask why you lay stress on export crops?—I think the ^oint of 
greatest importance is that improvement could be effected most quickly on 
export crops. The other point of view is that the grading of non-export 
crops would 1)€ attendant with very considerable difficulty. I think that 
immediate benefit could be obtained by taking up export crops. 

A. 1233. But any improvement in the marketing of export crops would 
only lead to a better price of the portion exported ?—Eventually the cultivator 
would get a better price for his product. 

A.1234. It would not reflect on the portion consumed locally?—I think it 
would, indirectly, in course of time. 

A.1235. Bui the total proportion of agricultural produce exported is a 
very small part of the whole?—Yes. 

A.1286. So that that leads one to the charge sometimes brought against 
the Agricultural Department that they devote too much attention to l^e 
export crops and not enough to the home consumption crop?—It would not 
be a sound piece of business not to start work where you would probably 
get the quickest result. 
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A.12S7, In th® case of Bengal rice, I gather none at all is exjMerted* 
Ycm could not im|M*OTe the export marketing of Bengal rice?— No, I should 
think the department should tackle the question of Bengal rice by getting 
better seed and bettering the facilities for buying seed, helping in the 
manure, etc. 

A. 1238. Would you life to offer any opinion on the charge that depart¬ 
ments devote too much time to the crops that go to Europe ?—No, I do not 
think there is really very much in that. 

A.1269. Just a point which Professor Gangulee took up about certain 
Provinces going ahead faster than others with the development of the 
Agricultural l>^)artments. You would not go so far as to restrain their 
progress ?—Certainly not. 

A.1240. The mere fact, to take your figures, that the Punjab can afford 
14 lakhs and Assam only 2 lakhs would not be an argument to keep the 
Punjab back?—No. 

A. 1241. Suppose tltat applied to Pusa, would you object to other Pro¬ 
vinces going ahead if Pusa could not secure the funds?—No. 

A. 1242. I have not quite grasped the point of your argument here?—^It 
seems to me that at Pusa the Central Government ate lagging behind. We 
started with a certain ratio, as it were, and the expenditure was pretty 
even all over the Provinces; and now while some Provinces are going ahead, 
others are lagging behind. 

A. 1243. The main object of all these activities is the welfare and pros¬ 
perity of the agricultural class?—^Yes. 

A. 1244. As long as that end is achieved it does not really matter whether 
the work is done by the department here or in a Province.^—^It seems that 
it pays the Punjab to spend their money and they are plefised with the 
result, and if that applies to the Punjab it applies equally to other parts 
of India as well. 

A. 1245. Would not the success attained in one Province serve, as a spar 
to more laggard Provinces?—That is to he hoped for, certainly. 

A 1246. I was not quite certain about the trend of these arguments?— 
The trend is that the Central Government should spend more money and keep 
up the organisation of the Central Government in proportion as expenditure 
increases in the Provinces. 

A.1247, The argument is a local argument applied to the position of the 
Imperial Department?—Yes. that is so. 

A.1248, And similarly, you say later on that all initiative would pass 
from the Government of India in agricultural affairs. Wliy should not the 
initiative lie in the hands of more progressive Provinces?—In the case of a 
problem which is common to several Provinces it is a case for the Central 
Government to act; I do not see why the Punjab, because it spends a large 
amount of money, should advise Provinces like Madras or Bombay; as long 
as they are co-ordinating their domestic problems they are absolutely within 
their right. 

A.1249. But a great deal of work done in individual Provinces is of All- 
India value?—^To a certain extent. 

A. 1250. But you want co-ordination of authority. Work may be carried 
on in the Punjab which is of value to. Madras but who is going to be the 
connecting link? Is it your opinion then that the co-ordinating authority 
should also hare with it a body of expert research workers apart from tha 
provincial workers?—Yes, I think so, there ought to be a staff of sufficient 
scientific weight to act as co-ordinating authorities. For instance, if a 
chemical problem is being investigated in the Punjab which is of value to 
Madras, you must have a first class Chemist at the headquarters to translate 
it into practice, otherwise the work going on in the Punjab may never b« 
heard of in Madras. 

A425L You do not contemplate a time when the provincial departments 
will have extended to an extent whidi would render an Imperial Department 
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uini 0 (?es 8 arj oi redundant?—I do not see how that can be done tery well 
because, if your expansion is so unequal, 1 do not see how it is possible to 
get rid of the Central Department. 

A,1252. Take the case of your oirn department. What work are jou 
doing now at Pusa which could not be done or is not being done in the 
Provinces?—Nothing. Everything I am doing could be done in the Provinces, 

A.1253. It could be done by a provincial de]>artment?—Undoubtedly. 

A, 1264. In another place you suggest that the Heads of Sections at Pusa 
should have l>een raised to the grade of Directors of Agriculture. Were you 
thinking of their pay or of their official status.^—^Both. 

A.1255. You do not think that their scientific reputution will be st^cient 
to give them the due w'eight.^^—No, 1 do not think ifc would be sufficient to 
give them due weight under the circumstances. 

A. 1256. Coming to the question of new crops, you say on page 129, ** In 
most districts there is cast-iron custom as to the staple food grain.Do you 
not think you are a little too rigid there in view of the change of diet that is 
taking place in various Provinces?—I can only speak from my experience. 
I have known a case where in a bayri tract they w^ould not eat juar, and in 
a rice tract they would not touch wheat. I have known of cases where new 
rice has been brought in from some distance and the people in that tract 
would not touch it. 

A.1257. That may be merely the objection to something new?—I do not 
say the custom is unalterable, but I say it is very strong. 

A. 1258. It is hardly cast-iron j you have expressed it a little too strongly? 
—T do not mean to infer that it is absolutcdy unchangeable, but it is a 
difficulty in the introduction of new crops in many cases. 

A. 1259. kStill, there is considerable evidence that new crops are being 
introduced and people are altering their consumption in response to them?— 

I do not mean to infer that my remark applies to all the new crops. In 
many cases when you bring in a new crop it is taken up with avidity; but 
J say that iii some cases it does occur. 

A. 1260. Are you barring agricultural improvement through the introduc¬ 
tion of new food crops—Certainly not; 1 have merely pointed out a 
difficulty which exists in some cases. 

A.1261. But it is not universal.^—No. it is by no means universal. 

A. 1262. For instance, potato is spreading very rapidly.^—Yes, and Pusa 
wheat is s})readiiig very rapidly. 1 have merely instanced that as an 
obstacle. 

A.1263. But it is not an insurmountable obstacle?—No. 

A. 1264. Now, with regard to the question of Animal Husbandry. Do you 
think that the sentimental view with regard to the cow is a bar to an 
improvement in the livestock?—1 consider it a very great bar in some 
tracts. 

A.1266. It is a great difficulty?—Yes. 

A.1266. You say that the actual working daj^s of bullocks in Sind amount 
to 100 or 120 days. Is that a guess or is it a careful calculation?—^That is 
a calculation based on one particular village of which I have got experience; 
it is actual fact. 

A.1267. On the question of marketing of wheat you say that “the trade 
interested however does not recommend any change and a thorough inquiry 
is necessary and very drastic action on the part of the Central Ck)verniiient.** 
Do you stress the word “Centrar* there or would you allow Provincial 
Government to make the inquiry ?-~It struck me that it was a problem 
common to several Provinces. It is not only the Punjab problem but it is 
also the problem of Bombay and the United Provinces. 

A.1268. Still the problem is sufficiently big in a single Province to justify 
an inquiry?—Undoubtedly. 
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A.ld69« And actually the inquiiy ia being made by the North-Weetem 
Eailway which is an Imperial department, but it mig^t again be taken up 
by a provincial department?—^Yes. 

A.1270. Wotild you kindly let me know what you consider is the change 
oC attitude necessary on the part of the Provinces in order to at^*aot 
capitalists to take up agriculture?—^In some Provinces it is more or less a 
settled policy not to encourage people from outside that Province to take 
up land. 

A.1271. You are thinking of the Punjab probably?—^As a matter of fact, 
I was thinking of Sind. 

A.1272. What change of attitude do you want?—I do not want any 
change of attitude; I have merely suggested that that would be necessary 
if outside capital were to be attracted. I do not recommend it. 

A.1278. On page 131 you say, ** It is very seldom that owners are found 
who actually cultivate their own land.*’ I presume you mean large owners? 
—was referring to this side of India; this side of India is very exceptional. 

A.1274. Could you make any suggestion as to how these owners could be 
encouraged to take a more active interest in ^agriculture P—think Mr. Sayer 
made a suggestion sometime ago that if the Honours lists were more used 
for cases of advanced agriculture, that might help a bit. 

A.1275. You do not think that has been done sufficiently now?—No. I 
know from my own experience as a Deputy Director in Sind that a recom¬ 
mendation, say, from the Police Department or from the Irrigation Depart¬ 
ment went very much further than a recommendation based on the fact 
that the man was a good zamindar. 

A.1276. An opinion has recently been given by the President of the 
Science Congress that these new crops do not take more out of the soil 
than the old crops; that it is merely a question of getting a more efficient 
plant machine. Do you agree with that?—That can be absolutely proved 
or disproved by chemical analyses. 

A.1277. What exactly is the general ideal that you are aiming at in the 
Agricultural Section? Is it to get crops which will make better use of the 
soil, ripen more quickly and take up less time, or to get a crop which will 
give a bigger yield?—There are several factors. In some oases it would be a 
matter of expediency to get a crop which could mature with less water; 
in some cases it would be more expedient to get a higher yielding; crop; it is 
i.ot always the same aim. The object might be to get an early ripening crop 
as we do here in Pusa. In many cases, I should think that if your crop 
gives a higher outturn, even at the expense of reducing the fertility, it is 
sound business to get a higher outturn and an immediate return unless 
fertility is going to be reduced very considerably; it is better to have the 
money at once it* you can get it. 

A. 1278. One of the pieces of evidence given to us is that improved 
varieties require more careful cultivation and better manuring; is that 
generally true?—I do not think it can be laid down as a general rule. It 
may be so in some cases, but unless the difference in yield is very con¬ 
siderable, I do not think there will be very much difference in the effect on 
succe^ng fertility. 

A.1270. As to the question of Honours, do you not think people will 
give up their farms when they get their Honours?—I should think it would 
have a very good effect in the district. After all, the same principle might 
apply in giving an Honour for anything. 

A.1280. Do yod think it mi^t be of real permanent value?—I should 
^ink so. 

A.1281. Do you not think that a certain class of men does work for 
Honours and a certain class of men does work for the sake of work, and 
that the latter is often the better man?<-'!nie man who recommends him is 
responsible for selecting the proper type. 
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A.12B2 I should like to make the question about costings mere dear. 
Is this inquiry in w^hich costing is being done under your control?—^We 
keep a record of all the costings of all the crops of this farm. 

A. 1283. Of the farm you showed us this morning? How is it entered 
ui) everyday? Do you enter the hours of labour.?'—We enter the hours of 
labour, the number of bullocks used and the actual operation. 

A.1284. How are you going to assess the value of the work done by the 
bullocks F—If a pair of bullocks work for half a day, we put down their rate 
for half the day. 

A.1285. Then you are putting down a con\*entional rate for the bullocks?-^ 
Yes. 

A.1286. How is that arrived at.^^—On the basis of our experiences and 
also on the basis of what it costs to hire a pair of bullocks. 

A. 1287. But you have just said that you found that bullocks were used 
only from 1(X) to 120 days in a village. Assuming that to be correct, >ou 
liave got to allow- somehow for the cost for 240 or 260 days?—If you will 
read my evidence you will find that my figure i-efers entirely to Sind. We 
can get quite a good basis of comparison by the rate it costs us to hii*e a 
pair of bullocks. Of course, we hire a number of bullocks and we know^ the 
rate at wdiieh they are hired. 

A.1288. That would not give you the cost of cultivation.?^—It gives an 
idea of w'hat the bullocks cost. 

A.1289. That would give you the cost of hiring the cultivator\s bullocks, 
not the cost of cultivation?—That is what we have done so far. 

A.1290. You are not trying to w'ork out the cost of keeping a pair of 
bulloc'ks for a year and dividing the cost hy the number of days they w^ork?— 
We have sufficient data to work it out quite easily. 

A. 1291. Are you in favour of a more intimate study of rural economics in 
this country?—^Yes. 

A.1292. Do you think it would he of value to yon in your work?—^It 
could not be of very much value in my present post, but I think it would 
be of great value generally, 

A.1293. The major part of this country is cultivated in small holdings up 
to about 12 to 16 acres. Do you think the methods you are working out 
now are suitable for the small cultivator.^—No. 

A. 1294. As far as I have seen, practically no attempt is being made to 
w'ork out the type of cultivation suitable for these small holdings?—^That, I 
presume, is being done by the Proiinces. 

A.1296, We have not yet found any Province where it is done. This 
machinery which you showed us is not suitable for the 3-acre man?—^No. 

A. 1296. There is nothing being done here to tiy and improve agriculture 
as it is understood by 90 per cent of the agriculturists?—^We are w^orking 
on specialised problems. But although, as you say, the larger proportion 
of Indians cultivate it in very small fragments, still there is n very large 
amount which k cultivated in big estates. 

A. 1297. Big estates form a very small percentage of the total areaP-^ 
And when you come to dairy work, it will have to be on a big scale. 

A.1298. It practically means dairy work is outside practical politics?— 
>)o; I would not agree with that, because the milk supply of cities like 
Bombay and Calcutta must come within practical politics. 

A.1299. You are not working out any model to copy?—^The improvement 
of milk supply is the important point, 

A. 1300. Do you think there is any connection between this concentration 
of the various Agricultural Departments on large scale farming, and the 
failure of graduates of agricultural college, to take to agriculture?-^! do not 
think there is any connection. 

A.lSOi. You do not think the fact that agricultural graduates do not 
take to agriculture is because the agriculture they have learnt is not suitaUa 
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to tho Frovinco m which they live?—la the first place, you cannot teach 
practical farming in any educational institution; you have got to learn out 
in the open; you cannot teach business in an educational institute, 

A.1302. When a man takes to medicine, he practises medicine, and a 
man who learns dentistry practises dentistry .^—Before an engineer qualifiee 
himself, he has got to put in five years in the workshops as a fitter. 

A. 1303. It would not apply to surgery, or mediciiie, or dentistry?—1 do 
not think yon can call an average doctor a business man. 

A.13^. We have never yet been told why it is that these graduates from 
the agricultural colleges do not take to agriculture, or why they are not 
being employed by the big owners?—^That applies to other countries also; 
I do not think, as a rule, a graduate of an agricultural college in Great 
Britain takes to practical farming. 

A.1305. What is it that is special in agriculture, when those who learn 
it make more money by preaching it than by practising it? Where does the 
difference come in between agriculture and every other form of education?— 
Agriculture is purely empirical; any scientific work you learn should be a 
help, but it will not take the place of practical technique, and you can only 
learn your practical technique by the sweat of your brow. 

A. 1306. You have heard of the proposal in the Ptinjab to allot land to 
agricultural graduates for a period of years?—Yea, I have heard cf it. 

A.1307. llo you approve of it?—think it would be a very interesting 
experiment. 

A. 1308 Do you think it would be sufficient to give the practical training 
required?—I think you would get a certain number of good men out of that 
lot. 

A.1309. It would add to the value of the graduate.^—I think it would, 

A. 1310 Do you think it is possible to standardise agricultural machinery 
such as ploughs to an extent which would permit of mass production? We 
have been told that if you could have half a dozen types of ploughs for India 
you might get a great reduction in the cost price by mass production; do you 
think it is possible?—I have a great hope in it; I think it is a development 
which Will occur in the future. 

A. 1311. Do you think it wull he possible?—I have great hopes about it. 

A.1312. Mr, Kamat: You had the advantage of service in Bind; you have 
also visited Egypt, and you have had considerable experience at the Imperial 
institute here. I should like to ask you, in view of this experience of yours, 
something about the possibilities of Sind, I do not wish to put any hypothe¬ 
tical questions, but I cannot resist the temptation of asking you for an 
expression of your opinion with regard to tlie future possibilities of Sind, 
Do you think, under an improved agricultural system, Bind wull approximate 
in yield to Egypt, say, for a crop like cotton?—There are some very great 
dis^vantages which Sind labours under. In the first place, it has got a 
veiy^ bad climate; its hot weather is probably one of the worst in the world; 
some parts of Bind have got an extremely bad type of malaria, and it seems 
it is getting worse. 

A. 1313. Sir fronffa IRom: Even worse than Bengal?—I think it is worse 
than Bengal. Another point is that you have got a very small population. 
I Wieve the population of Sind is about five millions and the area is aboirt 
40,000,000 acres. It is a very scattered country, and in mewt cases the soil 
is inclined to be impregnated with alkali or Jcalar; but provided the popula¬ 
tion difficulty is got over and you can get the right type of colonists into 
Sind, I should think it has got greiit possibilities. For one thing, it starts 
off with a great advantage; it has got excellent drainage; the subsoil water 
is very low, Egypt suffers very badly, because the subsoil water is high, 
and it has got the greatest difficulty in getting rid of this drainage water. 

A.1314. Mr, Kamat: You are aware that the Bomimy (^vemment are 
maldiig a huge experiment, from the financial point of view, in the shape of 
tho Siikkur Barrage. Do you think that will help the Province of Sind to 
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improve matters «ikI <»ome up to the level of Egypt?—1 am afraid it will 
take some consider a hie time. The difficulty > in my opinion, is the want of 
population. 

A. 1315. I want to take you to another general question which arises out 
ot your remarks in the pamphlet* which you have placed in the hands of the 
members. While discussing the question of reclamation work and (tbher 
work 111 Egypt and comparing it ivith similar work and its yield in the 
Punjab on page 9 you say, It will only be by the adoption of suitable in¬ 
tensive rotations and the largely increased use of leguminous fodder crops 
and keeping and feeding increased numbers of livestock that the yields of 
irrigated land in North-West India will approximate more nearly to those 
in Egypt/’ You go on to say, “ At present the average yields per acre in 
the Punjab canal colonies, especially on the older colonies, are very small 
and evidence seems to point to the fact that yields are decreasing.” This is 
in comparison with Egypt. T)o you still hold hy that 0 }>inioii?—Yes. 

A.1316. This was written about 5 years ago. Are things improving or 
stationary, so far as your knowledge of the Punjab goes?—I think it still 
holds. 

A.1317. Coming to your precis, you .said you had only 2 graduates in 
your section rc<*eiving post-graduate training at the Imperial Institute here. 
Do you think matters could he improved?—We could train more if the 
ProvinceH sent us more students to train. 

A. 1318. In it the difficulty tliat the Provinces do not send the students, 
or is it that your method of selection is defective?—The men we are training 
just now have Iieen sent to us by the Provinces; they are members of the 
Provincial Service. 

A.1319. Proff'sjior (Uingulee: Out of how many applicants have you selected 
these 2? —Out of 3. 

A. 1320. Mr. Komaf: Does it not seem to you t(» be almost a tragedy 
that from a vast country like this there should be so few graduates coming 
up here, and that it reflects on the Imperial character of this department 
here,^—The point is that if the educational facilities in the Province are so 
good, they do not need to send us men for training. 

A.1321. Either the post-graduate training here must be carried on under 
more satisfactory circumstances, or it ought to cease, and the better course 
surely would be to have a larger number of graduates trained here. Have 
you not thought of the po.sHibility of getting over this point, which perhaps 
has lieeii due to methods of selection or some other consideration.^—That does 
not apply, in my opinion. While this may not be a very suitable place from 
the agricultural point of view, from the point of view of other sections it 
may be a very suitable place. A man who w’ants post-graduate training, say, 
in entomology, is in quite a different poKition from the man who wants post- 
p^aduate training in agriculture. 

A.1322. Have you any idea how man.y students go abroad to learn the 
same subjects which are taught here?—^I have no information on that point 
at all. 

A.1323. Are no figures collected?—No. 

A.1324. Speaking about co-ordination, you have said that co-ordination 
between the Imperial Institute here and the Provinces varies from Province 
to Province. Where you thought such co-ordination to be lacking, hare you 
ascertained its causes?—I do not think it is a case of lacking; people come 
to me if they think I can do them any good; if they do not believe I can 
do them any good, they do not come to me. T have given the example of 
Madras; they do not come to me on questions affecting agriculture, but 
they do come from other Provinces. 

A.1325. In the case of Madras, for instance, when you say they do not 
come to you, have you ascertained the causes why they do not come to you P— 
Because they have got their own experts in Madras, who are probably 

* Not printed: Notes on Practical BaH Land Eeclamation—Bulletin No, 91 
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A.ldS^. Im that case, where for the time being, accidentally or otherwise, 
a situation like this arises, that is to say, an eacpert in the Province of 
Madras being as good an expert as at Posa, there should be no complaint 
that there is not sufficient co-ordination, such a state of things is inevitable 
—I do not know that there was a complaint. 

A.1IS^7, Then, in the case of those Provinc*es where the co-ordination is 
not as much as you wish, you have no complaint to make?—No, 

A.]328. To come once again to this question of the administrative situa¬ 
tion and your suggestion for revision of the position, I am not quite clear 
a^hether you have made the position clear or w’hether 1 quite foUow you, 
in the light of the constitutional position of the country as it stands at 
present. Let us see how far we ap*ee. You agree that as long as the 
Qovernment of India Act stands as it is, agriculture must remain a Trans- 
feri*ed subject in the Provinces and therefore the Province must be auto¬ 
nomous ?—Yes. 

A. 1329. Jf that fundamental fact is accrepted, the Government of India 
should have no right to interfere H—My opinion is that it should have no 
right to interfere with any domestic problem; but it should have the right 
it) interfere wheie the problem is common to two or more Provinces. 

A. 1330, That is where we disagree. In any shape or in any form what¬ 
ever, the two things are contradictory. If a subject is Transferred, oon- 
stitutioually do you think it should remain in the hands of the Central 
Government even for purposes of the remotest fioint of interference P—am 
afraid I cannot agree with you. 

A.1«)3I. Assuming that the Government of India should have no power 
of interference, should theu the Pusa Institute have any power of inter¬ 
ference, since the Institute is an advisory body either to the Central Govern¬ 
ment or to the Provincial Governments.^—On broad lines my opinion is that 
it should have no power to interfere in a purely domestic problem. But 
when that problem ceases to be a domest^* problem it certainly should have a 
right to interfere. 

A.1332. In that case do you mean to say that a problem which is domestic 
in one Province and is also domestic in another Province becomes a central 
subject simply l)ecan8e it is common to two Provinces?—I do not follow you. 

A. 1333. You admit that a particular subject, say, a particular crop, is a 
domestic subject in one Province. It is also domestic in the adjoining 
Province. By mere virtue of the fact that the subject is common to two 
contiguous Provinces, does it become a central subject?—^Yes. 

A. 1334. 1 think there again it does not seem to be perfectly clear; it is 
rather contradictory?—May f take a concrete point to illustrate my meauini^F 
We might have a case where one Province was busy pushing out a certain 
type of cotton; this might lie close to an aioa in a different Province where 
p y^vy high class long staple cotton was being grown. By pushing this 
cotton, out they might be radically injuring the good cotton and still, for 
political reasons, one Province might not be prepared to stop that cotton 
Wing pushed; that is a case wdiere the Central Government should have 
power to come in and act. 

A.ld35. Yes, but act only in the shape of giving advice. But what you 
want is to go lieyond the Government of India Act and invest the Central 
Government with powers of interference and initiative in certain matters 
which cut right across the very idea of the Government of India Act. Now 
about this proposal for revision of existing relations, there is some little 
eoiitradiction in your suggestions. In one place you say, is hardly 

likely that the Government of India would ever interfere even in the remotest 
way with any pui*ely domestic question in a Province.** That is, you agree 
timt so far as a purely domestic question is concerned, they should not 
interfere. But, in another place, in making suggestion on the lines on 
which 4he pment administrative position should be revised you say, **The 
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Government of India must hare a strong central executive body to co¬ 
ordinate and to advise on all questions of an agricultural nature in India.’* 

I c^not understand how a body could be executive and yet give only 
advice and co-ordination. If it is an executive body it will interfere 
body of that nature would, 1 think, never interfere except in the case of 
absolute necessity. 

A.1336. Now the question is, even in the case of absolute necessity, should 
it have, constitutionally, the power to interfere P—It seems to me that if 
it is going to be purely advisory, its functions may eventually be practically 
null and void. 

A. 1^7. In which case would there be any harm in giving the Government 
of India power to interfere in the matter of Transferred subjects in the 
Provinces P Or would it be better to leave each Province to advance as it 
likes P Which would lead to the more chaotic state of affairs P«^I might 
give a case in point. A lac institute has lately been established near Ranchi. 
In the course of time they will have a fully equipped Chemist and possibly a 
Botanist. Within a short distance of that there is an experimental station 
of the Agricultural Department. You might get two Botanists working 
within a few hundred yards of each other and doing work which one might 
do, and these cases will undoubtedly be multiplied in the future. 

A.1338. I quite realise your difhculties and I quite realise also your 
desire. I do not wish you to misunderstand me. What we both desire is to 
have co-ordination and a machinery for co-ordination. But that machinery, 

I say, should be on the basis of advice on the part of the Central Government 
and in ho case should it be in the form of actual interference; and, if you 
agree, then our task would be to suggest what sort of machinery these 
should be to secure bettor co-ordination. Now in order to achieve this end, 
that is to avoid interference, yet to have co-ordination w© have been told 
in some other place that the only machinery possible under the present 
Act would be a Central Advisory Board in which your Institute should have 
an adequate place. Would you be satisfied with that?—^I am afraid that 
would not be sufficient to fulfil the case. 

A.1339. You do not then agree frith Dr. Clouston’s suggestion to have a 
Central Advisory Board to guide the Government of India and, through 
them, the Provinces? Would that be an ad€*quate machinery for the kind 
of co-ordination which you desire.®—^I am afraid it would not. 

A.1340. In what respect would such a Central Advisory Board fail?—We 
have had a good deal of experience with the Board of Agriculture which 
meets periodically. It is composed of representatives from all parts of 
India. It meets and passes resolutions. 

A.1341. Supposing we get over that difficulty where the deliberations 
result jiurely in resolutions and we frame also a machinery to give effect to 
the resolutions of this Advisory Board, would you be satisfied? That is to- 
say, there would be a permanent Secretariat attached to the Central Advi¬ 
sory Board and through the Secretariat a certain amount of correspondence 
would be carried on with the Provinces in order to ensure action being 
taken on the resolutions. Would that satisfy you?—^The point is this. I 
am not in a position to argue with you on points of politics as you know 
them very much better than I do; I am an agriculturist. But it seems to 
me the most direct way is that the body which is going to be constituted 
should have executive powers. 

Well then, we differ fundamentally, I am afraid. 

A.1342. Sir Henry Lawrence: On the question of the development of 
Sind, you say that you foresee difficulty in securing enough labour for tho 
land under the Sukknr Barrage and you give some figures as to the popxdar 
tion of Sind and the area of Sind. I think you said 5 million of population 
and ^ million acres P—Yes, 

A1343. You do not suggest that the Sukkur Barrage is going to command 
the 40 million acres, do youP—*No. 

A.1B44. The actual area commanded is 74 million acres, is it uotP—^Yes. 
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A 4345* Z think the actual of ponnlatian in Sind ie d| millions and 

not 6 millions and about 2 millions would be living iti that area?--*Te8* 

A.ld46. Now can you tell me what is the amount of land cultivated per 
head of the population in other irrigated areas P— 1 cannot tell you olf-hand. 
But it has been my estperience that where you grow cotton, especially 
irrigated crops, you must have a fairly dense population. 

A.1347. tWll you agree that the area cultivated in places where cotton 
is grown is as high as 1} to 2 acres per head of the population?—I think 
it is about that. , 

A.ld48. So that the population of two millions may be able to deal with 
the cultivation of 5 million acres? Would you like to think over that?— 
1 think it is on the small side. 5 million abres is the actual area of Egypt 
and the population of Egypt is much more than 2 millions, I think. 

A. 1349. Then Mr. Kamat got an opinion from you that the produce of 
irrigated land in the Punjab \ras decreasing. Is that a necessarj’^ result 
of irrigation, or is it due to some bad methods of cultivation?—I think it ia 
due largely to economic conditions. They are rather apt to take too much 
out of the land in the first instance before they have got sufficient cattle, 
and they do not grow sufficient leguminous crops. But I think on the whole 
it tends to even up later on when the country becomes more settled. I base 
that evidence on questions which I put during the CJotton Committee to 
various officers and zamindars in the Punjab: they said that in their 
opinion on the older canal colonies yields were decreasing, in some cases 
very slightly, but still on the downward grade. 

A. 1350, Did you carry that further and ascertain the cause?—put the 
cause down to the fact that wheat was very largely grown and that fodder 
crops were not cultivated in sufficient ratio. 

A. 1351. So that you would ascribe it to an improper ratio of cotton and 
wheat without the land being heartened by leguminous crops—That is the 
basic cause in my opinion. 

A.1362. But supposing you had a proper rotation with leguminous crops, 
is there any reason why the produce should decrease?—If a proper rotation 
is carried out and a heavy stock of cattle carried, all experience tends to 
show^ that the fertility will increase. 

A, 1353. So that you want tw’o factors; you want both leguminous crops 
and a sufficient head of livestock ? —Yes. 

A.1354. In regard to Sind, are you aware of what experiments are being 
made or are in process to ascertain the proper rotation of crops?—^A con¬ 
siderable amount of work has been done already in Sind on this subject. 
There is a station at Sukkur on what was formerly very poor land but is now 
growing excellent crops. 

A.1355. Is that station still maintained?—^Yes. 

A.1356. Are the lessons taught by that station propagated? Do people 
know of them?—The difficulty is this. An intensive rotation of that nature 
means a supply of w^ater sufficient to grow^ two crops a year, and the condi¬ 
tions under which you can get the supply of w^ater are at present limited. 
On the Sukkur farm the w^ater is obtained by pumping from the river, 
and thus it can be regulated; but in any of the existing canals in Sind the 
amount of water is fixed and you cannot get more than this fixed ratio, 
.so that it is impossible to carry out a really intensive rotation, but they 
get over that by having a large number of fallows. 

A.1367. I do not fully understand. Do you think there are sufficient 
experiments being made now in Sind to prepare the way for the Sukkur 
Barrage?—A new station has been started but I have not seen that yet, but 
thence ia quite a lot of data available as to the result of intensive rotations. 

A.1368. From the Sukkur and the Mirpui^khas farms?*—Yes, and also 
to a small extent at Larkana. 

A.1359. Have you ever advocated any further experiments being made 
in advance of the Sukkur Barrage?—Zn the Eeport of the Cotton 
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mittee it is very definitely recommended that two such stations of at least 
2()0 acres should be established. 

A.136(). And what action has been taken on thatP—One station has 
lately been sanctioned, but 1 believe they have already had ditlculty about 
the water-supply, they put it in a place where it is not possible to get 
the water-supply as contemplated by the Indian Cotton Committee Report. 

A. 1361. l>id you recommend any specific position for the other stationP 
—No, we left that to the Local Government. 

A, 1362. Sir Gcm^a Bam: So that the experiment was not made?-* 
The experiment has not yet been made. 

A.1363. Sir Henry Lawrence: Is there any other situation that you 
know of in Sind where the water-supply is adequate?—^The object was to 
reprodiu*e post-barrage conditions, and that could have been reproduced 
by putting up pumps at certain selected sites on the river. 

A. 1364. And that is your recommendation?—^That is the recommendation 
of the Indian Cotton Committee. 

A. 1365. Has that been communicated to the Bombay Government?— 
TiKloubtedly, yes. 

A.1366. But no action has been taken?—The action taken has been 
quite recently. 

A. 1367. But that is a different locality altogether?—Yes; our point in 
the Indian Cotton Committee was that it is essential to reproduce post- 
barrage conditions. 

A. 1368. In a recent meeting, I think of a scientific body, it was stated 
that the land in Sind was bound to deteriorate if it received heavy water¬ 
ings; is that your opinion?—^Who stated that? 

A. 1369. I think the President at a scientific meeting, Mr, Howard?— 
No, as the statement stands, it is not my opinion. 

A.1370. What is the actual fact in your opinion?—^Land can be damaged 
by heavy waterings if the water is improperly distributed; but the mere 
fact of putting heavy irrigation on land does not necessarily spoil it. 
Otherwise all rice land would be spoiled. 

A. 1371, Sir Ganga Bam: Does not heavy watering cause waterlogging?— 
It may, under certain conditions, but not necessarily. 

A.1372. Professor Oangttlee: It depends on the condition of the subsoil, 
does it not?—Yes. 

A.1373. Sir Heivry Lawrence: Did you find in Sind that the alkali there 
met with is soluble in water?—^All the salt land of which I have had ex¬ 
perience in Sind contained soluble alkali. 

A.1374. And the irrigation can wash those salts down into the subsoil? 
—If you get sufficient irrigation you can wash it down into the subsoil. 

A.1376. So that that is not a serious danger in your opinion?—It is a 
serious danger if there is not sufficient water; if there is sufficient water 
it is quite an easy proposition to wash the soluble alkali down into the 
subsoil in the case of Sind. 

A.1376. Do you contemplate the establishment of a dairy industry in 
Sind.^ —1 should think the dairy industry should be promoted by all possible 
means in Sind. 

A.1S77. I think you said that you were of opinion that a dairy industry 
would be of value to Sind?—^Yes. 

A.1378. Could you develop that a little more by giving grounds for it? 
At present in Sind there is a very good type of cattle called the Karachi 
breed. Do you expect that breed to spread to other parts of Sind?—I 
think when the canal becomes a going concern there will a very big 
scope for dairying. It seems to me to be absolutely essential, on a canal 
of this nature, to have a large area of fodder crops and as there is an 
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excellent ^eed in the Frotinoe, daii^ing an4 fodder growing will 

go hand in hand. 

A. 1379. Do you consider that the people there know how to Irei^ their 
cattle properly?— My experience of the Karachi district is that the breeders 
are extent. 

A.1380. Do they understand the principles of breeding cattle?—^In my 
opinion they do; and tliey ako keep a note of the pedigree to a certain 
extent. 

A.1381. That is a very rare fact in India?—Yes, it is. 

A.1382. And do you see any other advantages that the dairy industry 
would have in Sind over other parts of India?—As the Province developes 
under irrigation you must keep up the fertility of the land, and it is neces¬ 
sary to increase the livestock population, otherwise I do not see how the 
fertility of the canal area can be kept up. 

A. 1383, In Sind would there be the same difUculties about the disi>osai 
of young male stock as is found in other parts?—should think there would 
be a considerable demand for young male stock of good breed. 

A.1384. Now to come to this question, which Mr. Calvert raised, of the 
use of Pusa to India: you have no experiments here in rice?—No. 

A.1385. What is the reason for that?—It is not a rice couiitiy. We have 
really no rice land on the Estate. 

A. 1386. Is not rice grown a good deal in this Province?—More south 
of the river and in patches uortli of the river. 

A.1387. Bo that for reasons of soil and climate you have not been able 
to carry out rice experiments. Pusa is not suited for the purpose.*^—No. 

A.1388. Rice is the most important crop in India?—^Yes. 

A.1389. The next most important is millets. Is that so.?—Yes. 

A. 1390. Have you had any experiments on millets?—Yes, we have grown 
practically all the standard millets, and we have had them on small and 
large areas. 

A. 1391. Have you been able to devise any method of improving the 
millet cultivation?—We have not done very much work on milleta. It is 
not the staple crop in this district. 

A.1392. From that point of view again Pusa is not suitable?—No. 

A.1393. Not suitable to the most important agricultural interests in 
India?—^That is so. 

A.1394. It is not because you were induced to favour export crops, the 
money crops, rather than the crops of internal wnsumption.?—No; we have 
naturally taken up work on the crops which arc indigenous to the tract 
to begin with. 

A.1395. In regard to your visits to Provinces you say you have been 
welcomed in some places and not welcomed in others. Do you wait to be 
invited to go to a Province or do you announce your intention of visiting 
a Province?—Under the present .Accounts Rules you have got to be invited 
practically. 

A. 1396. What Account Rule is that.?—^Tlic Accountant-General puts 
difficulties in the way of passing any travelling allowance bill unless there 
is a very clear reason for going to a district. 

A. 1397. Which Accountant-General is that?—The Acooiintant-General, 
Central Revenues. 

A.1398. And has that position of the Accountant-Gmieral ever been dis¬ 
puted?—^I fihall have to rstfer you to Dr. Clouston on that point. , 

A.1899. Since when has this objection been taken?—^W^ithin the last 
two years. 

A.1400* Actually have your travelling allowance Idlls been refused hy 
the Accountant-General for want of a specific invitation from a Frovsi^ 
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cial GovernmentP—I wjJl not go so far as to say that, but great difficultiea 
have been created and questions have been put. 

A. 1401. In regard to experiment in cattle-breeding, you have tried 
^ossing the local cattle with Ayrshire bulk. Have you obtained any other 
imported bulls?—We have had a limited number of American Friesian 
crosses but the majority of the crosses have been got by the Ayrshire. 

A. 1402. And the result of the first cross is very good in regard to milk 
supply?—Uniformly good. 

A.1403. Continued crossing with the same Ayrsliire, or foreign breed did 
not prove satisfactory?—That is so. 

A.1404. Have you tried the further scheme of crossing with this year 
first cross-bred, the Sindhi, Montgomery or other Indian cattle?—We are 
now beginning on that work. 

A. 1405. You have not arrived at any conclusion yet?—As far as we 
have gone the results have been very satisfactory. 

A.1406. That is quite a promising experiment. Has not that been tried 
in any otlier part of India —1 do not think it has beeii tried systematically 
on any large scale. 

A.1407. Have you any knowledge ot the experiments made by Mr. Borden 
in Texas, in connection with the importation of Indian cattle for the improve¬ 
ment of Texas cattle?—I have heard about them, but I have no personal 
experience. 1 am told they have proved quite satisfactory with regard 
to resistance to tick fever. 

A.1408. That is to say, the quality is imported by the Indian sire and 
subsequently continued in the stock though the subsequent pedigree yvas 
entirely local. Does that not offer some liope for similar results m this 
country?—I think there is a promising field for that work but it must be 
done on a fairly large scale and there must be continuity of policy. 

A.1409. Have you any knowledge ot the milk question in Madras?—I 
have no first-hand information. 

A.1410. Do you know that Madras milkmen attach considerable value 
to English blood in their milch cattle?—I have been told so. 

A.1411. You have not had any opportunity of investigating it?—No 
first-hand knowledge. 

A.1412. You showed us this morning some soya bean growing. Has that 
crop been succ’essful in other parts of India?—Dnly as a fodder crop, not 
as an oil crop. 

A.1413. Has it been grown for oil-seeds anywhere?—Only on a limited 
scale, as far as niy information goes. 

A.1414. Does it produce much seed?—Not a very big yield, 

A. 1416. But merely from the point of view of fodder it is w*orth grow¬ 
ing?—It is very valuable in this place because it fills tip the gap between 
maize and clover. 

A.1416. During what months?—September and a part of October. 

A.1417, For how long do you leave it in the ground—It is sown 
during a break of the rains and is grazed in Septeinlier and October. 

A. 1418. That is to say it is 4 months in the ground. How many 
grazings do you get from it?—Only one. 

A.1419. Sir Gan^a Itam: How long have you been in Sind?—I went 
there in the beginning of 1907 and left in 1916, 

A.1420. In what capacity?—As Deputy Director of Agriculture. 

A. 1421. Do you know that the total population of Sind is only 3| 
millions?—I thought it was a little more. 

A.1422. It may be a little more. During the last census it was 3| 
millions and ^ready they have got *93 acre per head of the irrin^ted 
area. In fact as regards the percentage of irrigated area Hiey stand at 
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tile top 0 f Indiaf-^ket i« so because you cauuot euttivate witiiout irri-' 
gation* 

A*14Sd. I mean irrigated area without the Bukkur Barrage* l>o you 
know anything about the qualities of the peasantry of Sind? Are tiiey 
good peasants?—Not particularly good cultirators* 

A.1424* For how many working class people is the area already irr^ated 
sufficient?— 1 should say that the great majority of the people are directly 
connected with the land. 

A.1425. What 1 mean to say is that you may safely say one million wilt 
belong to the cultiTating class so that for one million you have already 
got one million irrigated acres. Bo you think that the people want more? 
—I take it the idea is to colonise and that the new works bring in colonists 
from other Provinces. 

A.1426. Is that the idea.^—I think so. 

A.1427. Have you made any research as to the delta of water required 
to mature each crop?—I have had a certain amount of experience. 

A.1428. Could you give me a list of those experiences?—Yes, I will send 
it to you, 

A.1429. Have you made an 5 ' experiments as to what each crop takes 
away from the soil and what each crop gives back to the soil in chemical 
properties?—No, not absolute chemical properties, but I have to a certain 
extent judging by the state of the succeeding crop. 

A. 1480. You have not made any regular analysis after the crop is 
rut?—We have never had a Chemist in Bind. 

A. 1431. For want of at&ff? —Yes. There is only one Deputy Director 

of Agriculture in Sind. 

A. 1432. You say in your note that after sugarcane you sow maize. Is 
that the proper rotation?—That is proved by the result. 

A. 1433. Did you try cotton after sugarcane?—This is not a cotton tract 
I grow cotton occasionally. 

A. 1434. What is there against cotton?—The rainfall is very heavy. 

A.1435. What is the area of your Pusa Estate?—The arable area is about 
600 sires. 

A. 1436. And you think that a little irrigation will not improve prospects 
of researcii?—We have a certain amount of irrigation which you saw this 
morning but the main portion of the farm is not irrigated because the land 
generally in North Bihar is not irrigated, and if we get results from irri- 
gation those would not apply to Bihar. 

A.1437. Have you got a contour plan of your estate?—Yes. 

A.1438. Can you send it to me?—^Ye.s. 

A.1439. 1 should also like to have any exi^eriences that you may have 
in regard to the chemical properties, jAus or rmnuK, of your crops?—My 
<*olleague Dr. Harrison would he able to give you hrstdiaiid information on 
that. 

A.1440. Perhaps you may make a note of that also?—Very well. 

A,1441. Do you know the discharge of this river which goes through your 
Estate?—^No, 1 do not know its discharge. 

A.1442. W’^hat is the source of this river?—It comes from a big lake 
up in Nepal. 

A.I443. Have the Canal Department ever considered the possibility of 
making use of it for irrigation purposes?—I do not think it is a feasible 
proposition because it varies so much. It floods very large areas during 
part of the year. 

A.1444. What is your difficulty in the winter season when the rains stop? 
-^It would have to be lifted. 

A.1445. Is it not a fact that in this area round about this river you are 
generally free from famine, but sometimes on account of the stoppage 
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of rain you are coAfrouted with fammeP—do uot think we have ever 
been confronted with famine in this district. 

A. 1446. Is there any fall here? Xs there any possibiHty of pr^anna a^ 
hydro-electric schemeF—The fall is very small indeed. It is so small that 
when the Ganges is flooded this river is headed up and it floods miles and 
r%dles of the country. 

A.1447. Where is the fall?—Between this river and the Ganges. 

A.1448. Do you know the velocity of this river or at least the fall in 
the river?—have got no data on the subject. It is very small indeed. 
We are only about 60 feet above Calcutta level here. 

A.1449. You said in your evidence that people eating juar would not 
take bajrif but the two things are grown in separate seasons. In Bombay 
they grow pmr in the rahi season also?—My evidence applied solely to Sind. 

A. 1450. Not to Bombay?—No. I was talking about kkarif juar, 

A. 1451. In Sind they do not grow rabi juarY —^No. 

A. 1452. You recommend that Pusa wheat might be spread all over India. 
Have you any knowledge of the Punjab wheat which has now superseded 
Pusa wheat?—I have seen the different varieties grown at Lyallpur. 

A.1453. Do you know that Punjab 8A is a better quality?—It depends. 

A.1454. May I tell you the defect in Pusa wheat? It is not a very hard 
wheat for milling purposes and that is the reason why our 8A is very 
largely demanded; it is hard and just the quality for milling purposes?— 
Pusa 12 was a preliminary wheat. Quite a number of wheats are now 
coming on. 

A.1455. Are they better than Pusa 12?—Yes. 

A.1456. Have you ascertained any method of flxation of nitrogen from 
the air?—Yes, by means of leguminous crops. 

A. 1457. Anything else?—No. 

A.1458. Not by very frequent ploughing?—No. 

A.1459. Has not that led to flxation of nitrogen?—^That 1 am not in 
a position to give an opinion on. 

A.1460. How many times do you plough here for your crops?—For the 
kharif crops it all depends on vartous conditions; but we make it a rule 
to plough at least to 9 inches once in a year. 

A,1461. HaVe you any section of the subsoil here?—^Dr. Harrison has 
got that. 

A.1462. Will you kindly make a note of that too?—Yes. 

A.1463. In your written note you say there are 16 million acres under 
wells in the whole of India?—^Yes. 

A.1464. Have you any opinion to express on the necessity of grain 
elevators?—should think they are absolutely bound to come sooner or 
later. 

A. 1465. Did you have any experience of them overseas?—1 have seen 
them in Canada. 

A.1466. How far apart are they.*'—^There arc elevators practically at 
every chief station on the railways. 

A.1467. What I want to ask is whether the distance of carrying will 
not outweigh the advantages of the elevator? How far apart are imsy?— 
My, recollection is that there are elevators at every station and ^eae 
stations are probably 10 miles apart. 

A.1468. Have you any experience of dry farming?—I have seen the 
dry farm stations in Texas. 

A.1469. Is dry farming conducted because there is no rain?—^Yes, there 
is very little rain. They do dry farming with a rainfall of under 16 indies. 
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A.1470* In pfirts of tho Poniab where there is a rainfall of only 8 inches 
or 6 inches, do you think dry fanning ought to he adopted F—You mean 
on harmt traetsP 

A. 1471. Of course; there is no irrigationP—10 inches is the rainfall in 
Texas during the 12 months, whereas your rainfall is probably in a couple 
of months. 

A.1472. Do they have rain throughout the yearP—^Yes. 

A.1473. Does not dry fanning require deep ploughing?—It requires very 
oareful soil protection. 

A.1474. Is not ploughing essential for getting good results from dry 
farming?—^It has got to be deep ploughed at the proper time, othera^ise 
you can do a lot of damage. 

A. 1475, For dry farming you will have to discover a particular kind of 
seed?—They have got special varieties of seed. 

A.1476, Has any research been made in that direction in India?—There 
has been a certain amount of research. Professor Knight in Poona brought 
out a large number of American juars and tried them at Manjri in Poona. 

A. 1477. No dry farming experiment has been made in wheat?—They 
have got some wheat varieties. 

A.1478. In America they grow wheat under dry farming?—Some of 
this dry farming has been done in India also at various times. 

A.1479, You do not go in for fruit culture in Pusa?—We do. 

A. 1480. What do you grow?—^We grow peaches. 

A. 1481. Do you make any researches on that?—Yes; a lot of work 
has been done by the Botanical Section. 

A.1482. Sir Thomas Middleton: 'What proportion of your own time is 
spent in Pusa and what part of it in touring?—Since I came to Pusa 1 
have been on deputation, study leave and touring for more than half ot 
my time. 

A.1483. Are your touring duties mainly made for advisory purposes?— 
Yes, chiefly for advisory purposes. 

A. 1484. To what extent does your association with title supervision of 
Pusa assist you in these advisory duties ?^—^It assists me very considerably. 

A.1485. Your previous experience was entirely in Sind?—^And also in 
Egypt. 

A.14d6. You do find that the work at Pusa is of great value to you 
when you undertake advisory duties?—^Undoubtedly. 

A.1487. You suggest that there should he other research institutes similar 
to Pusa in various parts of India. Your first criticism of Pusa was that 
it was a single station whereas there ought to be several institutes. Had 
you any definite places in your mind when you made that suggestion?— 
I would certainl^^ have one place in a centre where irrigation is practised, 
another centre representing Southern India, anollier centre representing 
Bengal conditions and possibly a centre in Genital India. 

A.1488. That will make four. W^ere you thinking of stations as exten¬ 
sive as Pusa itself or of smaller st^ations?—I»was thinking of sub-stations. 

A.1489. Assuming that for financial reasons one has got to be contented 
with a single central station, do you think you could find a better centre 
than PusaP—If Pusa were abolished that’ would mean the loss of a tremen¬ 
dous amount of capital that is involved. 

A.1490. I was not thinking of abolishing Pusa. You said you could 
much improve upon* Pusa?—I think one could get a centre which is more 
typical of varying conditions. 

A.1491. Bo far as I have hoard, the chief drawbacks of Pusa seem to 
ba the crossing of the Ganges and the metre gauge railway. If you take 
the quality of the soil of Fuse from the point of view of an experimentalist, 
what would you say about it?*—It is of a very special type. 
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A. 1492, These experimental plots of yours are extremely uniform; are? 
they notP— Yeh, comparatively so. 

A.1493. If you were to compare the soil you have for experimental pur¬ 
poses at Pusa with the soil of the farm of the college from which you 
came, which would you say had the better conditions? You remember 
the Holmes Farm?—When 1 knew the Holmes Farm, the soil was very 
far from being uniform. 

A. 1494, Have you seen other experimental farms in Britain?— I have 
seen the Craibstone Farm in Aberdeen. 

A.1495. I think you will find Pusa soil much more uniform than that 
at other experimental stations?—Yes, 1 have seer* a numlier of American 
experimental stations. 

A. 1496, I have not seen any American stations. 1 am comparing ex¬ 
perimental areas in Britain with your fields here. What place does the 
farming of the Pusa Estate take in comparison with other Indian districts;, 
does it take a very high place?—1 should think, ‘o« the whole, it has a 
very high place, it is very intensively cultivatol. 

A.1497. Thai is how it struck me in looking at it for the first time. 
It is, perhaps with one exception, the most highly cultivated area f have 
seen. Does not that seem to suggest that it is naturally a suitable centre 
for experimental work ?—It has very many advantages, but in my opinion it 
is too specialised to be the one and only station. 

A. 1498. And you would correct that by establishing sub-stations?—^Ycs. 

A.1499. We can see that in one respect it was unsuitable; you cannot 
work on the rice crop here. In reply to Sir Henry Lawrence, you indicated 
that your reason for not experimenting on millets was that the crop was 
not of local importance; but there is nothing in the soil which prevents 
you from taking millet culture up if you wish to?—The only point is the 
very high rainfall and the difficulty sometimes occurs, when you get an 
early rainfall, in not being able to cultivate later on. 

A, 1500. Apart from the 70 acres which you have under experiment, the 
produce of the rest of the 600 acres goes to the cattle. It is essentially 
a cattle farm?—Yes. 

A.15f>l. And your cattle sttwk is very high, as judged from British 
standards. What are the reasons for the policy in concd'utrating on cattle? 
—The point is this; barring 200 acres, the rest of the farm is liable to* 
severe fiootling. I have seen even the College grounds a sheet of water. 

A.1502, Vrufessor f^aaijulec: Is that very frequent?—No. it is not verv 
frequent; it occurs probably every third or fourth year. 

A,1503. Sit Thomas Middleton: Your answer is that cattle farming is 
really the most suitable commercial line?—Undoubtedly. 

A. 1504 You do not think that a greater amount of mixed farming and 
tlie sale of cereals would pay you?—The trouble is the uncertainty of the 
season. This year, for example, we have had very little moisture; if we 
had grown any large area of wheat, for example, our produce would have 
been very low, hut we do grow' a large area of sugarcane on the farm. 

A.L>0o. In taking up cattle to what extent w^ro you influenced hy the 
necessity for demonstrating the effects of selection of cotvs on milk produc¬ 
tion?—ft seemed to be a problem w'hich was of national importance and a 
fitting subject to be taken up at Pusa. 

A,1506. What I want to ascertain is whether you went into cattle farming 
because the local conditions made it the most profitable type of farming, 
or w'hether you definitely aimed at demonstrating the effe^ of select^ 
on milk production?—A certain amount of both, 

A.1607. Your own work has shown that when properly fed, and ejected 
with a reasonable amount of judgment, Montgomery cattle ean be improved 
very rapidly; you have more than doubled the yield of milk in 12 years. 
Would you suppose that if similar methods w^ere adopted for a number 
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of Xiidian breeds you would get similar resultaP—Tbere is tbe vary owt- 
staudiug mult uduob was attained on the Surat farm by selecting Kanhrej 
cattle. The Kankrei is a typical draught breed and is supposed to be 
only able to suckle its calf. After some years of cai'eful selection on the 
Surat farm the Agricultural Department got cows giving 3,000 lbs. of milk, 

A.1508, Can you tell me whether, in that case, the improvement was 
attributed to the regular feeding, or to the breeding?—1 should think it 
was a case of feeding and selection. 

A. 1500, Just as in your own case?—Yes. 

A,1510. Do you yourself attribute the success you have met with more 
to the regular feeding than to the selection, or is it the other way about? 
—I attribute it more to the feeding. 

A.1511. Sir Henry Lauvrenre: What quantity of milk did the cows start 
from?—^They were merely a selection from the Oharodi farm; some probably 
gave 500 lbs, or 600 lbs.; it was under 1,000 lbs. 

A.1512. Sir Thomas Middleton: Would you agree that it is of little iiso 
trying to provide superior bulls for breeding in India until the rows are 
better attended to and better fed?—Generally, yes; but in some tracts the 
cows are attended to. 

A, 1513, But in those cases in which the cows are neglected, it is really 
a waste of time and effort?—It is a waste of time. May 1 tell yon of a case 
bearing on this point? I had to buy some Hansi Hissar cattle for Mauritius, 
and on the way down, while crossing the ghat one young bull got away 
aud settled down in a village. We sent to that village and asked them 
to give the bull back and they refused. They said that the bull had come 
along of its own accord and they granted to keep it. My Superintendent 
went along with some policemen and got it back by force, but the villagers 
followed them all the way to the station and offered Rs. 100 if they would 
let them have the bull. That is a case iu point which shows that good 
bulls are appreciated. 

A.1514. But those villagers presumably ivere looki^ after their cows 
carefully as in some districts they do; I can hardly think they would have 
followed your Superintendent and policemen if they had not been intent 
upon improving their cattle?—That is so. 

A.1616. From the experimental work that is being done in India, you 
know almost exactly what the feeding of the cow ought to be in different 
districts. Has there been much propaganda?—^It is only very recently 
that Livestock Experts have been appointed in the various Provinces, and 
I think it is quite safe to say that the propaganda work in most Provinces 
is now being carried on V€'ry strongly. 

A.1616. Dr, Hyder: You attended the Conference held at Rome?—Yes. 

A,1617, Do you think India is getting an adequate return for the con¬ 
tribution it makes to the funds of that Institute?—^The contribution at 
present is very small; it amounts to about £800, and I think India is 
getting full value for £800. 

A,16iB. Could we make better use of the facilities provided by that 
Institute?—I think we could, if we could get a representative on the 
permanent Committee. 

A.15I9. Would you like that a member of your service, or a civilian 
who was about to retire, should he permanently at the Institute?—I should 
i^nk it would ^ of the greatest advantage. 

A.1620. Coming to Egypt, I find from the paper you have submitted 
that the reolatnation of alkaline land in Egypt has been a success. We 
started level with the Egyptians in this matter; the Egyptians started 
work in 1888 and we started in about the same year. Why is it that the 
BuO^ptians have gone ahead of us? Is it due to lack of knowledge or lack 
of funds on our part?—^I think the main reason is purely a financial on^. 
Wlien land in Egypt is reclaimed, it is of very great value, I stated that 
on Laim Aboukir near Alexandria, land which at one time was absolutely 
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useless hss been sold at £150 a feddan, that is practically an acre; it ia 
agricultural land. 

A.1521. £160 Egyptian P—^Yes. 

A. 1522. So that, in course of time, you think that when the value of 
other land rises, this question of the reclamation of usar soil will solve 
itself?—should think it is purely a commercial proposition. If the water 
is available, it is not a difficult proposition. 

A.1523. Let us come to Sind. Have you any knowledge of the early- 
efforts at colonisation made in the Punjab.?^—Not first hand; I had heard 
a lot from Bir Thomas Ward. 

A.1624. Are you aware that the Punjabis were averse to going to the* 
Crown lands irrigated from these canals? But when they had been shown 
the way, every Punjabi flocked to the colony, but not before that. I>o you 
not think that the Sindhis, when they see that more money can be obtained 
out of it, will make greater use of the facilities provided by the Sukkur 
Barrage?—I think, in course of time, they certainly will. 

A.1526. Would you make a distinction between a seasonal migration of 
labour and permanent colonisation from other parts of India in a particular 
Province?—Undoubtedly. You have got both ceases in Sind at the present 
moment. You have got quite a number of Punjabi colonists who come down 
and settle there, and you have the seasonal migration from Kajputana, the 
Thar is and Marwaris. They come in every season for cotton picking, make 
a bit of money and go back again. 

A. 1526. So that, this matter of the shortage of labour in Sind will .solve 
itself, when the wages of labour go up in Sind?—The wages are compara¬ 
tively quite good at present. 

A.1527. And there is a seasonal migration of labour to obtain those better 
wages ?—Yes. 

A.1528. Can you give me concrete instance.s of agricultural matters in 
regard to which you wish the Central Government to retain the initiative 
in its own hands?—Take the case of export crops, the grading of export 
crops. 

A.1629. I was wondering whether you were aware that that was not 
given over to the Provinces?—I was not aware of it. 

A. 1630. Can you give me another instance in which you desire the Central 
GoveruTnent’s initiative?—^Livestock work, compilation of Herd books. 

A.1531. I want you to be specific about livestock work. What is it that 
you desire the Central Governijaent to retain?—Take the case of Gir cattle. 
They are rapidly disappearing, W© vrant records, we want information 
regarding Gir cattle. 

A.1532. Do yon not think these are matters which are better left to 
the Provincial Government fnipcerned?—Where you have got a breed which 
spreads over a number of pimvinces I think it is sounder policy for the 
Central Government to take it over. 

A.1533. Sir Henry Lawrence: Does the Gir breed of cattle concern a 
number of Provinces?—No; that is not a particularly good example. 

A. 1534. Dr. Hyder: What is this disappearance due to, exportation to 
other parts?—No; not so much exportation as mixture. These breeds must 
have originated in isolated tracts where there was little communication 
with the surrounding districts, and when communications improve deteriora* 
tion sets in in many cases. 

A.1535. "Would you give any further instance?—Take the red Karachi 
cattle. That is a breed which has been proved to be suitable for all tropical 
countries, 

A. 1636. You think these are matters of sufficient importance for oentri^ 
initiative?—I think so. 

A.1637. Sir Henry Lawrence: Is the red Karachi breed expCIrted abroadP 
—^Yes, a lot; to Straits Settlements, to Mauritius and so on. 
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A.158B. !• Hmt my of tbo brood boing depleted P—-1 think there 

ie e danger. One el the reerniting grounde f<xr the red Karachi cattle is 
outside British India altogether. 

A.X5d9. Dr. Bydtt: You want Pusa to branch out into the Prorinoes, 
tlmt is^ you want to have stations in the different Provinces. How are 
you going to establish connection betiveen these different branches and the 
provincial agency working in the Provinces?—^I'hat is already being done 
in the case of Bangalore, and in the case of the sugar station at Coimbatore. 

A.1640. You think there is intimate connection between these Imperial 
stations in the Provinces and the Provincial D^artments of Agriculture? 
—I believe so. 

A. 1641. Is it a fact lhat provincial officers do not desire the advice of 
Pusa because they think, ** We are men with the same education, with the 
same qualifications and further we are men on the spot; we have better 
knowle^e than somebody coming from far off ** ?—1 have not come aciross 
much of this feeling. 1 think the man in the Province, if he is of the 
opinion that he can get advice on specific subjects at Ptisa, has no hesita¬ 
tion in coining to Pusa for advice. 

A.1642. To proceed to another matter, the export of bone and oil-cake. 
Would you make any distinction l>etween these two?—^With regard to bones 
I do not see under the present conditions any great advantage in restricting 
their export. If we had large supplies of sulphuric acid it would he different. 
In regard to cake, T do not see that conditions are favourable at present 
for putting any restriction on the export. 

A.1543. But the chemical substances in the case of bones are irreplaceable 
and in the case of oil-seeds they are replaceable, is not that a serious matter? 
—1 do not think it is a good policy to interfere with the export. 

A.1544. You think it is a good thing that the oil-seeds should go to 
France and other countries and they should not go to parts within the 
British Empire?—It seems to me it is purely a case of supply and demand. 
They must follow the market. Tf you interfere with free trade in things 
like that the results might he harmful, 

A.1545. You do not think you can have these oil-seeds crushed here, ex¬ 
port the oil and retain the cake?—^That trade is gradually increasing, I 
think in course of tini€^ it will be complete. 

A.1546. With regard to bonemeal do you not get it returned to you 
in the form of sugar from Java? They use it as manure in Java and that 
gives extra yield of sugarcane and the surplus sugar comes back to India; 
is not that a serious matter?—^The same applies to siilphate of ammonia. 
It is going to Java too. 

A. 1547. Sir Ganga Itam: Sulphate of ammonia does not go from India? 
—I think a certain amount of it goes. 

A.1548, Dr. Ifyder: You spoke about rice-hulling machinery. Is that 
taken up by the small man or by factories?—By merchants. 

A.1549, Then with regard to cowdung being used as fuel, how do 
you think this matter will solve itself if left alone —It seems to be an 
extraordinarily difficult thing to deal with and I think the matter has 
been overdone really. A lot of cowdung is naturally deposited on roads, 
hmds and graidng areas. It is dri^ up almost at once and people must 
have fuel. 

A.1650. With regard to the dicing up of cowdung and its waste, do you 
not think all these are different manifestations of a very wasteful system of 
agriculture?—It seems to me that is part and parcel of a wrasteful method 
of graaing. Instead of growing fodder crops cattle are pxit on to extremely 
indifferent graaing. Manure is wasted if they are allowed to remain in 
the graaing ground. 

A, 1651. To improve the cattle you have got to have them in enclosures, 
would that be a good thing?—do not think it w* necessary to have them 
in enclosures. 
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A.1552. With regard to the question of marketing of wheat you are 
familiar with the conditions in Sind and Karachi. Is it true that the 
trade is against the introduction of elerators on account of the fact that, 
in unloading, the wheat acquires a little extra moisture and that giTes 
a little extra weight?—I believe that is one of the reasons. 

A. 1563. /S’ir Ganga Ham: You gave some reasons why the Punjab yield 
is d^*reasing. Is it not due to fragmentation and want of consolidation?— 
I think that is one of the reasons. 

A.1554. That is a very important reason. As we go along we find that 
fragmentation is ii^K^r^^asing and consolidation of holdings Is necessary?—Yes* 

A.16o5. Have you any experiments on hydrogenation of oil so as to make 
it more fit for export and also for its being used as grease for railway 
wagons?—^Noj I have not made any experiments. 

A.1556. You refer in your note to the dirty wheat of India, Whom do 
you blame for producing the dirty wheat and for sending the dirty wheat 
to London?—1 do not blame anyone; 1 merely mention the fact. 

A. 1557. Do you think the zamindars do it?—I'hey do it a little bit. 

A.1558. These exporters do it: I can prove it. 1 can give you a concrete 
example. These exporters offered mo Us. 6-8 for my wheat; I did not accept 
it and the middleman came to me and he paid Rs. 5-12 and then sold it to 
them for Rs. 5-8 and it was sent to the London market. I have seen it 
with ray own eyes?—1 do not deny that a bit, but the wheat as it comes 
from the zamindar is not clean. 

A.1559. I can tell you how it could be avoided. Tt would be avoided if they 
gave the rate of pure wheat and quoted the discount afterwards; but they 
go to the other way; they quote for dirty wheat and it pays the middlemen 
to make the wheat dirty?—It may be so. 

A. 1560. In one of the answers you say that you advocate two crops in 
a year?—^Yes, under certain conditions. 

A. 1561. What two crops —A fodder crop and a grain crop if possible. 

A.1562. Do you know that cotton has a peculiarity of growing on alkaline 
land?—Yes, it does grow very well on such land in some cases. 

A.1563. That is why in Egypt you have succeeded in reclaiming the 
soil ?—Yes. 

A.1564. You were on the Committee dealing wnth the reclamation of 
barren land ?—Yes. 

A.1565. Can you tell me w’hether, if this rank grass and reeds which 
grow abundantly on the banks of canals were put into silos, it would be 
fit for cattle to eat during famine or scarcity?—My experience of siloing 
grasses and coarse fodder is that it does improve them, but you cannot 
get a first class silage unless you put in a first class raw material. 

A.1666. Did you experiment as to converting the rank grass on the 
banks of canals into edible fodder?—J have seen that done and the result 
was quite favourable; but it was not a high class silage; it was only fit for 
starving cattle. 

A. 1567. But at the present time it is regarded as waste material and 
is burned. In your opinion would it be desirable to keep it w'ith a view 
to the possibility of any scarcity of fodder?—Yes, 1 think it would l>e a 
very sound thing. 

A.1568. You are aw^are of the fact that we do not grow sufScient potatoes 
for the needs of the country?—I think the potato crop is one which reciuires 
a considerable amount of investigation; that is one crop that the Imperial 
Crovernment might take up. 

A.1569. That is a very important question?—^Ye.s, it is. 

A. 1570. At present we are importing from Italy and other countries?— 
Eor seed. 

A.1571. We also import for consumption* Bo potatoes grown from 
Italian seed give good results?—^The seed gives very good results; a certain 
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maunt aomm to Katachi md a certain amount to Bombay; it is groim kear 
Poona and the deed goes further south to Madras. 

A.1672. Are you aware tiiat we do not grow sufficient onions for our 
own consumption?— 1 should think that is another promising line of inresti*^ 
gat ion. 

A.1573. I know that in the Punjab for 6 months the people eat imported 
onions^ because our potatoes mature in April and if they are kept they 
begin to shoot after being kept 6 months. Have you made any experiments 
as to making use of blood from slaughter houses?—No, but it has been done 
at Poona. 

A. 1574. For purposes of manure?—^Yos, on cane. 

A.1575. Is there any literature on that subject?—I think it is mentioned 
in one of the Poona reports; the work, as far as I remember, was done 
by Mr. Knight. 

A.1576. Because, a very large quantity is exported from Bombay to 
Hamburg?—Yes. I want to say to Mr. Kamat that when I told him that 
there were two post-graduate students under training I was wrong; there 
are three. Post-graduate training at Pusa qualifies a man for the highest 
posts in the Agricultural Rerviee; but the number of posts for Chemists. 
Agriculturists, Entomologists, Botanists, ete., does not average one per 
year for each subject. 

A.1677. Mr, Calvert: That is, Government posts?—^Yes. And that one 
post when it falls vacant is sometimes given to a local man who has worked 
his way up. This is* done in some cases for political reasons. There are 
doaens of Indians who have been through Home aHricultoral colleges and 
in various parts abroad, and a large number of these men are still on the 
unemployment list; there is no vacancy for theni in Government service* 

A.1578, Sir Thomas Middleton: That is w^hy yoii do not have many 
applicants for training?—That is one of the reasons. There are three and 
not two post-graduates; one was selected by the Central Provinces Govern¬ 
ment and sent direct. 

A.1579. Professor Cangulee: How do you employ these three post-graduate 
students; what sort of training do you give them ?—^They come to me for 
two months to begin wdth, on the farm. 

A.1580. Actually doing the farm work?—Yes. Then they go to the 
dairy side and do some dairy work; after that they go to the botanical 
area and Dr. Shaw gives them a oonrae of lectures. They go round all the 
sections and then come back to me again for final examination. 

A. 1581, How many post-graduate students have already passed out of 
your hands?—In all we have turned out somewhere about 80. Some of these 
of course are not post-graduates. We have trained about 80 in the Agricul¬ 
tural Section. 

A.1582. And most of them are employed?—^I should think a large number, 
of them arc employed. 

A.1583. With the equipment and staff your section has, how many 
post-graduate students would you be able to train per year?—^With the 
present staff and equipment 3 or 4 a year. 

A.1584, Do you think this post-graduate training is unpopular?—^It is 
not popular at present because the men who might come here see no pros¬ 
pects in front of them. 

A.1685. Would you agree that one way of attracting post-graduate 
students to Pusa would be to affiliate the Institute to a University and 
give a degree?—I am really not in a position to answer that. From the 
agriculttiral point of viea^ I certainly would not recommend that. 

A.1586. Do you supply seed of various crops to different provincial 
departments ?—Yes, 

A.1567. And to cultivators?—^Yes. 
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A.1588. Which seeds are in demand?^We supply a very large amount 
of sugarcane setts and a large weight of oats. 

A. 1689. Is that the new variety of Scotch oatsP—No, we are not giving 
that out yet; we only give out thoroughly tested varieties. Then the 
Botanical Section supplies large quantities of wheat. 

A. 1590. Have you facilities here in the Institute for ascertaining the 
vitality and purity of seeds which you distribute?—Yes; Dr. Shaw will 
show you all that to-morrow. 

A.1591. I find the total quantity of seed distributed in the year 1922 was 
1,775 maunds, whereas in 1923 it was 17 maundsP—^That was because cane 
was brought in, and the returns were not for 12 months. 

A.1692, This figure of 17 raaunds is only with reference to part of the 
time?—Yes; the other cane distribution overlapped. 

A. 1593. You must admit that that figure as it appears without explanation 
is very confusing?—note ought to have been added. 

A.1594. Mr, Kamaf: With reference to your visit to Rome in connection 
with the International Institute there, in your Report you state that 
although the (Government of India have held up, pen^ng the Report of 
this Royal Commission, the appointment of a permanent delegate on behalf 
of India to that Institute, you suj^est that a temporaij del^ate should 
be nominated and sent to Rome. I find from the proceedings of this Board 
of Agriculture that Mr. Strickland has submitted a note on this very same 
subject, and he states therein that the delegate on behalf of India should 
have a knowledge of the French language and preferably of the Italian 
language as well. Do you agree?—^Yes, I think a knowledge of French 
and Italian would be a very great advantage. 

A.1595. He also suggests that the delegate should have an assistant, 
because single handed he would not be able to do much work, and that it 
would be a great advantage if the assistant had a knowledge of the German 
language?—I myself think that is hardly necessary at a preliminary stage. 

A.1596. If your proposals to have a temporary delegate sent to Rome 
were to be accepted, either by this Commission for recommendation to the 
Government of India, or by the Government of India direct, do you not 
think it would be an advantage to secure as delegate one who knew both 
the Italian and German languages?—^My personal opiniem is that a know* 
ledge of French is essential; a man who knows French, will very soon pick 
up Italian, especially if he is living in Rome; 1 do not think he needs to 
know Italian before he goes to Rome. 

A.1597. In the Agricultural Service have you a man who combines the 
necessaiy expert knowledge with a knowledge of these one or two languages? 
—^Practically all the members of the Imperial Service are supposed to have 
a knowledge of French, 

. A.1598. Mr. Calvert: I think you told one of my colleagues that you 
thought elevators were bound to come?—^Yes. 

A.1599. Was that remark based on the assumption that the export of 
wheat would increase?—^Yes. 

A.1600. At present as you know the tendency to work on the land is 
more on the decline?—But in view of the very big extension of canals both 
in the Punjab and in Sind 1 should think there will be a very big quantity 
of wheat available for export. 

A. 1601. But during the last 25 years in spite of the enormous progress 
and extension that has taken place the results do not bear out that idea. 
There was no increased export of wheat?—But I am told that there will be 
a considerable export from Sind alone. Sind at present is not a wheat¬ 
eating tract. 

A.1602. The Chmrman: Have you knowledge of Egyptian agriculture in 
the course of your experience ?-— Yes, I have a certain amount of experienee!. 
I was there for about 8 years. 
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A.ldOd. Is ihe Oaveminetit of Xsdia respomblo for ^117 rooearoh into 
irriga^on problaiiia tim momontP—It k not carrying on any trork. 

A *1604. Bo yon think the Government of India might very well mfiJco 
itself re^nsihle for research problems of a fnndamental nature?—I think 
it is very important indeed. 

(The witness witiidrew.) 
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Mr. WYMNE SAYER, BJu, Seeret«ry» Stigsar Btnraftit^ Pnta* 
Rtfillft to tho QtMolioniNiiro. 

Introduction,—1 have devoted the last 8 years of my servioe in India 
to work on sugarcane both on the cultivation and the manufacturing sides. 
] have had the privilege of visiting Java and examining at first hand the 
actual working of the splendid organisation working there for the improve* 
ment of the sugar industry and have also recently studied the measures 
being taken for the development of the beet sugar industry in England^ In 
my replies to the Questionnaire, I will therefore confine myself principally to 
the measures to be taken for the development of the Indian sugarcane indus* 
try in respect of both gut and sugar manufacture. 

Question 1. — (a) J consider it essential that all work on cane sho^d be 
pooled and carried on under a small committee whose composition ia given 
in Appendix I. We should then have the local knowledge of all workers 
in the Provinces and the technical experience of the specialist staff available 
for any problem whioh might come up. As cane does not respect provincial 
boundaries it is frequently the cose that an improvement introduced into 
one Province is suitable for a tract in another Province. A committee of 
the type proposed by me will be able to correlate the work, make accum- 
mulated experience available to the Provinces and prevent any unnecessary 
overlapping. Sugarcane being a crop which is under cultivation in almost 
all the Provinces of India, it is in the fitness of things that the €k>vern- 
ment of India should supplement the efforts being made in the Provinces 
by providing for research and experiment which will be of benefit to all 
Provinces and which is beyond the means of any single Province either to 
initiate or to maintain. 

Further, India has annually between two millions and a half and three 
million acres under cane (statistics for last 5 years given in Appendix II). 
India’s imports of sugar from abroad are nearly 720,000 tons valued at 
roughly 16 crores of rupees (last five years’ figures as compared with 1913-14 
given in Appendix III) and as the Government of India levy an important 
duty yielding a revenue of about 5 crores which falls as an indirect tax on 
the consumers, the industry as well as the general public naturally expect 
that they shall not continue to be taxed indefinitely for an essential article 
of food like sugar when with adequate provision for research and experi¬ 
ment and propaganda the country itself can meet its own requirements and 
oan thus put an end to the drain of 15 crores of rupees a year now spent 
on foreign sugar. 

I am convinced that if Java can manufacture two million tons of sugar 
off an area of 426,000 acres it will not be impossible to raise 800,OCK) tons 
of sugar from an equal area devoted to cane in the eastern portion of the 
United Provinces and Bihar alone, leaving the remaining 2 millions and odd 
acres annually for gur making. It is a matter of profound regret that the 
Oovernment of India have not been able to carry out any of the major 
recommendations of the Indian Sugar Committee appointed in 1919 and now 
that it does not appear within the range of practical politics that they will 
carry them out in the near future, I venture to suggest that the Govern¬ 
ment of India should, besides providing for permanence and continuity ot 
the work being done by the Sugar .Bureau at Pusa and by the Cane Breed¬ 
ing Station at Coimbatore, establish two Imperial stations, one in the 
western portion of the United Provinces bordering on the Punjab and another 
in the canal tracts of the Deccan. Temporary stations in addition may be 
opened in other important cane tracts in consultation with the Provincial 
Departments of Agriculture when it is considered advisable to do so in the 
interests of the industry. 

I do not think any Province will ever staff itself sufficiently to have 
workers on every crop and on all points connected with it. Certain crops and 
problems must go to the wall for lack of workers and it is here the Imperial 
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IStmmmmt oan hi to nil the gap. l>eputy Biroctors in tlio Frorinoeii 
have to wtkfk oo a t$a^Ms of crops and oatmot tlioroforo be exited to pos^ 
that detailed ktiovrledge and experience which a crop like sugarcane re<|mrea 
and which can onl^ he obtained by (1) visits to Provinces or central stations 
which are more adTaaced in their work on cane and (2) by keeping them^ 
selves uptodate with the literature emanating from the most progressive 
sugari-growing countries. Hence the necessity of entertaining a whole-time 
special cane staff to provide ^at expert knowledge to assist workers in the 
Provinces, many of whom may not have been outside their own Province or 
tract. It is not intended that there should be any control exercised by the 
Imperial staff over the staff in the Provinces. The object in view is to de¬ 
velop the sugeitiane work in the Provinces in close co-operation with the 
local authorities and not to interfere in any way with their work nor to 
supemede any of the activities of the local department. 

Problems such as the best type of bullock driven 2 roller and 8 roller mills^ 
5 roller power driven mills, methods of gur boiling, better typ^ of furnaces 
are common to ail Provinces. The same is the case with various questions 
relating to white sugar manufacture. The question of high class tedinical 
training in sugar manufacture can also be solved for all Provinces, if the Gov¬ 
ernment of India accept the modest scheme outlined in the appendix. 

(6> Lack of a Sugar Technologist and a Sugar Engineer has considerably 
handicapped our research work on manufacturing problems and on all pro¬ 
blems connected with improved sugarcane mills and furnaces. 

Lack of a suitable farm for proper cultural and manurial tests and for 
working out various problems connected with the growing of sugarcane, which 
would nave been of great value to the established white sugar industry and 
to some Provinces. 

Qubstiok 8.~~<a) From my close acquaintance with the conditions obtain¬ 
ing in this part of Northern India 1 can say that the presence of a 
small progressive agricultural class is a great* asset as it forms a very useful 
medium for demonstrating and introducing agricultural improvements. This 
is well shown by the readiness with which progressive planters in North Bihar 
have taken up the superior varieties of Coimbatore canes recommended by 
the Sugar Bureau 

When aamindars take an interest and grow these superior canes on their 
own home-farms, the success of the crop is at once noticed by their tenant 
who are also cane growers on a small scale and the improvement, if within 
their means, is taken up by the cultivators with no further trouble to anyone. 
1 therefore consider tliat in tracts where the zamindari i^stem of land tenure 
prevails *the ffrst thing to do is to enlist the sympathy and the interest of the 
zamindar and to arrange for demonstration on his land of any agricultural 
improvements that are proposed to be introduced. 

Xh) Field demonstrations sho'uld be limited to doing certain work <m a 
oer^n crop under guidance. It should as far as possible be started by one'a 
own skilled men and then continued by the cultivators’ or growers’ men. 
What a man has done himself he believes in. 

(c) Cultivators will be induced to adopt expert advice if (1) the improve¬ 
ment is really such that it does not require capital beyond their means to 
borrow and (2) the improvement will repay them not only for the high rate 
of interest that they have to pay to the mahajan, but for the extra trouble 
that they have to take and <3) the adoption of the improvement does not 
entail buy far-reaching change in their agricultural routine and (4) the im¬ 
provements are brought to their notice by the trained staff who can enter 
into their thoughts and feelings and can talk to them in a language which 
they can understand. As for example, it is no use recommending a heavy 
plough, no matter how good work it does, in a district where the local bullocks 
cannot draw it or where no facilities are available for repairs if the plough is 
broken or is otherwise ont of ordetr. 

(d) The success which the Sugar Bureau has achieved in introducing 
superior varieties of Coimbatore canes within the last five years was brought 
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about iu the following way. Firsts four caues were soleoted out Ifirge 
soale tests were carried out on land which was not considered good laud by 
local cane growers, with inipleinenis and manures within the reach of ordin* 
ary growers. Growers were invited to see the crop whenever they liked and 
to watch the cultivation and manuring and finally the cane was put through 
the mill with a view to obtain complete data regarding the superiority of the 
new selected canes over the local variety not only from the growers^ point of 
view but also from that of the factory. The cane was out, handled, loaded 
and sent to mill exactly as an ordinary grower^s crop would be dealt with. 
The growers were thus able to see that no oxieration was beyond their own 
powers and when they were satisfied on this point large scale distribution was 
undertaken. By constant touring I kept in close touch with the growers who 
were helped with advice. No attempts were made at first to convince the 
small ryot direct. 

Things w^ere first explained to the educated growers, the crop succeeded 
with them and irom there worked its way into district practice, and then it 
filtered down automaiically to the small ryots who are taking up these canes 
in ever incrc^a.smg numbers. The reason for success was that we never asked 
anyone to take a risk. My experience is that no real improvement worth 
the name either in cane varieties or cultivation methods fails to catch on if 
it has been worked out on knowledge of the actual agricultural practice of the 
district. 

Cultivators are sceptical of any success on a Government farm as they 
suspect that the large Government staff, costly implements and facilities for 
doing everything at the right time regardless of cost are the mam factors 
contributing to the success and they know' that they possess no such facilities. 

We made no attempt to force miraculous yields for personal advertise¬ 
ment. Growlers copied our methods and soon obtained confidence when they 
found in many cases they could do better than we had done. Failure to 
approximate to Government crop yields is in my opinion the chief cause of 
suspicion of Government farm methods. 

Question 4.—(a) So far as the sugarcane crop is concerned, I consider co-or¬ 
dination of tlie activities now being conducted by the provincial departments 
and the central department extremely desirable and a committee of the kind 
proposed by me will be able to achieve this object (Appendix I). I am of ihe 
opinion that an organisation of the type of the present Board of Agriculture 
should be continued to enable scientific workers to meet together, to exchange 
ideas, to comjiare each other’s experiences and to discuss programmes of work. 
This ivill break down the isolation of the workers in the Provinces and he to the 
good of all. This body should however have nothing to do with adminis¬ 
trative questions or questions of policy. 

(h) I consider that for crops like sugarcane, wheat, tobacco and rice which 
are common to more Provinces than one it is desirable that the central de¬ 
partment should have a strong staff of specialists whose wider knowledge and 
experience can be drawn upon by the Provinces and when an urgent or 
serious problem arises in any Province in connection with these crops, their 
services should be made available to the Province in a spirit of co-operation. 
These specialists of the central department should have no authority what¬ 
soever over the officers of the local department nor should they 1^ allowed to 
criticise or pass any remarks on the work of an officer in a Province unless 
the local Director of Agriculture desires them to do so. 

(o) Since the institution of the Reforms the Agricultural Departments are 
devoting increasing attention to the x>ropaganda and demonstration side and 
are thus becoming more and more known to actual cultivators. But I would 
also like more work to he done on the research side as research is the founda¬ 
tion of all demonstration in that it provides material for demonstration. 
When the obvious improvements which have not required long detailed scienti¬ 
fic investigation have been taken up by^ cultivators, the departments should 
have other improvements ready to hand for propagation among the ^tcul- 
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I also cooBidor that a liaisoa officer should eitist to work between 
the research sideband the demonstration side in each crop. 

(o) (U) Bpeaking of the part in which my main activities lie I may say 
that on the metre gauge lines the train service so far as passenger traffic is 
concerned is so slow that I calculate some weeks of my active service have 
been wasted on their system in journeys. The railway company in the white 
sugar tract tries to meet the requirements of can© factories by running special 
oane trains, but the trucks are not of a good pattern or modern. Several 
branch lines can be opened in Gorakhpur district and in North Bihar which 
will pass through the cane area and while being successful from a revMiuo 
point of view will help the white sugar industry by providing cheap and quick 
transport of cane to sugar factories in this tract. 

In Assam in the Brahmaputra Valley where good thick cane can be giown, 
it is the absence of railways and good pv>cca roa^ and bridges that is hamper* 
ingthe development of the tract. One factory that was put up there had to be 
closed down and another proposition had to be held over for want of proper 
communications in that part. 

Question 6 , —(a) Sugarcane is a crop which requires considerable capital 
(the cost of cultivation ranging from Rs. 75 per acre in Bihar to Rs. 6^ in 
the Deccan canal irrigated areas). Wherever possible, arrangements should 
be made through co-operative credit societies to finance sugarcane growers to 
enable them to obtain healthy seedcane of approved varieties and to purchase 
•oiUcakes and artificial manures. To enable them to purchase good cane crush¬ 
ing mills, loans should be made by co-oi>erative institutions providing such 
credit. Development of healthy, energetic, really useful co-operative societies 
in the white sugar tract in Northern India is a great desideratum and the 
sooner some vigorous action is taken in this line, the better for the sugarcane 
cultivators, the sugar industry and for the country as a whole, since with 
increased production of cane as the result of better manuring and improved 
cultivation and better appliances for crushing the cane the sum total of 
Indians wealth will increase. 

Question 7.—(a) The develoiiraent of the sugar industry in India has been 
considerably handicapped by the excessively small holdings of cultivators. It 
is not possible to obtain in one continuous block a sufficiently large area to 
meet the needs of a sugar factory. 

Question 8.—(a) I consider that in the white sugar tract in North India, 
there is room for iiroviding irrigation supplies from rivers. I have found 
from ex]>erienc6 that three irrigations given to the cane crop in the hot 
weather in this part make a considerable difference to the yield of the crop. 
In all cases before introducing irrigation schemes agricultural experts should 
be consulted and all such schemes should be properly designed. I am also 
of the opinion that the setting up of pumping installations in the white sugar 
tract on the banks of rivers and streams which do not dry up in the hot 
weather requires to be closely studied as, at present, much of the water in 
these rivers remains unutilised. 

Question 10.—(a) In iny opinion India should make greater us© of the 
various oil-cakes, fish manure and sulphate of anunonia produced within the 
country. For the sugarcane crop which requires from 75 to lt50 lbs. of 
nitrogen per acre special manure depots should be opened by the Co-operative 
Department in those tracts where gar making is the rule, and by sugar fac¬ 
tories where they obtain their supplies from guaranteed growers of cane. Co¬ 
operative manure depots should buy and hold manures as the rise in the price 
of oil-oake is very marked at the commencement of the planting season. As 
in Formosa, sugar factories should undertake to distribute artificial fertilisers 
to the cane suppliers and recover the actual cost plus a small rate of interest 
at the time the cultivator brings his cane to the factory, 

(In Formosa companies now give manure free instead of paying bonuses to 
.growers. This method might ultimately be introduced.) 

I have always recommended the use of sulphate of ammonia, nitrate of 
soda, castor and other cakes among sugarcane growers in the white sugar tract 
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aud as a result of my efforts the British Sulphate of Ammouia Federation 
Ltd*, hare opened a dep6t at Musaffarpur and I am now endearouring to 
get the Chilean Nitrate Committee to do likewise. 1 have also induced 
some of the factories to demonstrate the advantages of applying sulphate of 
ammonia and nitrate of soda on the cultivators’ own lands and thei^, when 
found successful, are sure to be copied by other cultivators in the neighbour* 
hood* 

From experiments I have found that nitrate of soda is a good manure for 
forcing the cane crop for seed and sulphate of ammonia a good manure as a 
top dressing and the use of these fertilisers is increasing. 

Question 12.—(t) lu this part of India where cane is grown without irri* 
gation^ deeper ploughing is to be recommended so that the cane setts may 
have sufficient moisture for germination and the cane crop may be better 
able to withstand high winds. The present implements do not ensure ^this 
deep ploughing and a satisfactory improvement on the deshi plough requires 
to be more generally adopted. 

(ii) Cane should not be planted on the same land at short intervals as it 
is an exhausting crop. The suitable rotation for cane in this part is as 
under: — 


(1) Cane—Ist year. 

(2) Maize in the rains. ^ , 

(3) Oats in rabi. j 2nd year. 

(4) Green crop in the rains to be turned in. 

(5) Fallow in rabi. 

(6) Cane again—4th year. 


I 3rd year. 


As the soil in this part of India is said to be deficient in phosphoric acid, 
an application of superphosphate at the time of turning in the green crop 
is very desirable. 

Question 13.—(i) Under the Government of India’s Destructive Insects 
and Pests’ Act, the importation of cane from countries having serious fungus 
diseases or insects pests is altogether prohibited or allowed under certain 
safeguards. Within the country there is no co-operation among cane growers 
as they are not aware of the causes which spread fungoid and insect pests. 
Selection of setts before planting so as to reject diseased material or canes 
which have been attacked by borers is not general and the Sugar Bureau is 
advocating sett selection. Red rot and mosaic are among the principal 
diseases and much useful work can be done by itinerant staff under the guid¬ 
ance of specialists in crop diseases. 

White ants and borers do a considerable amount of damage. A special 
Entomologist to study these pests and to devise practical measures of control 
is an urgent necessity. More propagandist staff is also required to bring 
home to cultivators the enormous loss they suffer from the neglect of ordinary 
pre(‘autions in the case of those diseases and insect pests which have already 
been sufficiently studied. 

Question l4. —Foreign implements are costly and in villages where facili¬ 
ties for repairs are non-existent, they should not ordinarily be recommended. 
In my opinion, improvements in implements should be on the lines of making 
the desired alterations in the existing ones. The implements should not be 
heavy, otherwise the draught cattle will not be able to pull them. The price^ 
also should be well within the means of cultivators. Tractors are good enough 
for fairly large growers hut as the majority are small cultivators, work should! 
be concentrated on meeting their requirements. Horse hoes are very useful 
for intertillage and do the work cheaply as compared with manual labour and 
the Sugar Bureau is advocating their use. 

Question 10.—(e) Here I hold strong views. The backbone of India is 
ngriculture. To make it popular among the zamindars and higher classes it 
must be made fashionable. 


Mr. Wynne Sayer. 



The fttrength of English agriculture lies in the fact that every ^rson of 
real im{>ortauoe in England from the King downwards is a farmed and is 
interest^ in farming and stock. The same cannot he said at present in 
India. The obvious method of making agriculture popular is to use the 
Honours List to this end. Every year honours are given for all mannmr of 
things to all kinds of people. Jtarely if ever are they given to a man because 
lie is doing his best to improve his land and the conditions of his tenantry 
or the agriculture of his estate. In short, rarely are they given for the one 
thing which is the foundation of India. 

I think we should begin at the top. If the Viceroy had a farm for high 
•class cattle and exhibited them, grew decent crops and helped to show that he 
was directly interested, it would give a direct fillip. Indian States would 
show remarkable improvement if guns and seed farms were correlated. Until 
it is definitely shown by some such means that the highest in the land are 
interested, I am convinced the landlords and upper classes will maintain their 
present attitude of practical indifference. 

I am also of opinion that the failure in so many cases of zamindars and 
the landed classes to realise the obligations to their tenantry that their 
position entails is holding back agricultural development. A zamindar can 
assist his tenantry and improve conditions on his estates to a consider¬ 
able degree if only it can be brought home to him that it is his duty as a 
landlord. 

Qitbstion 17. —(f) 8ugar-inaking can be carried on only in large size fac¬ 
tories. As these factories will have to be located in the cane district in order 
to he successful they will provide a subsidiary source of income to families 
having idle labour. There is nxim for a large number of factories in Northern 
India but they cannot be put up so long as sufficient inducement is not offered 
to capitalists by guaranteeing them against loss in the first ten years of the 
existence of the factory. Other countries as far ahead and we are wanting 
in skilled men and technical experience. 

f7iir-making which is a subsidiary industry so far as agriculturists are con- 
wrned is wasteful os conducted at present. The Indian ryot combines the 
functions of both producer of raw material and manufacturer of a finished 
product and on account of his inefficiency loses a great portion of his profits. 
<TMr-makiiig is therefore not to be recommended as a subsidiary means of 
employment. Only such occupations as are best done by hand labour and 
which do not require skilled supervision of an order not possessed by an agrk- 
eniturist should be considered a.s worthy of recommendation. 

QtTKSTioN 20.—(a), (b)j and (r) The srigarcane crop is worked up into two 
principal products, gvr and sugar. Gur is of two qualities, (1> for direct 
human consumption and (2) the inferior grade fit only for refining. As re¬ 
gards good gufj the cultivator sells it to a middleman or sells it through a 
broker. The ignorant cultivator is very often cheated both in weighinent 
and in price offered. Very often he has taken an advance of the money to 
enable him to grow the crop and ho cannot hold his gvr for a rise in the 
market nor risk keeping it through the rains. Co-operative qvr sale societies 
can do a lot of good here. I will give an example. In the Nira Canal area of 
the Deccan, where high class eating g%tr is manufactured, the cultivators were 
not receiving the proper price when selling through brokers in Baramati. 
It was when a co-operative gur depdt was opened by the Bombay Central Co¬ 
operative Bank and when regular auctions were instituted which were "widely 
•advertised that tho cultivators liegan to get the real value for their product 
and the depfit has been a great success. Work on similar lines might be 
instituted in important gur centres lik<» Anakapalle, Meerut, etc. Where in¬ 
ferior gur is sold for refining, the competition of several refineries which 
•are now working ensures a reasonable price in large centres like Siswa Bazar 
and Ghuglili. But what T would like to see is some arrangement to enable 
' the ryots to hold up their produce when the market is rising so as to sell it 
to the best advantage. At present they undoubtedly sacrifice most of their 
profit to the middleman. 
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As regards white sugar manufactured by Indian factories^ this sugar ranka 
with 24 D. B. and the chief markets are Oawnpore and Amritsar. AH sugar 
is sold f. o. r. Oawnpore. This sugar is mostly consumed in Kajputana and 
Central India and the Punjab. In Java and Mauritius it is an association or 
syndicate of 90 per ceni of the mills that effects the sale and not each fae^ 
tory individually. Here there is no such united organisation, and factoriea 
having limited godown space are obliged to dispose of their si^^ar as soon as 
they can for financial and other reasons. The Commission will get useful 
information on this point from the Indian Sugar Producers’ Association, 
Cawnpore. 

As regards deshi sugar manufactured from date palm in Bengal, the price 
of which is artificial as it is based not on sucrose value but on caste prejudice,, 
the principal market is Calcutta where Hindu merchants, Marwaris and or¬ 
thodox people, buy it. Dobora date sugar was selling at Rs. 26 and Rs. 22" 
per maund in the 1st week of February and March, 1925, when Java sugar 
was selling at Rs. 12-7 and Rs. 12-5 per maund. 

As regards sugar made by khandsaries in the United Provinces, the price 
as in the above case is purely based on religious sentiment and it sells in local 
markets at a price much above its intrinsic value. The price of deski sugar 
in Cawnpore in the last week of March, 1926, was Rs. 26 to Rs. 26 per maund 
when Java sugar was selling in the same market for Rs. 13-8 per maund. 
In the last week of March. 1926, while Java white sugar was selling in Cawn¬ 
pore at Rs. 12-6, deshi sugar was selling at Rs. 18 to Rs. 23 per maund. 

(d) As the importers of foreign sugar into India and manufacturers of 
white sugar in India were found to be not adequately informed regarding the 
state of the sugar crop in the world, the total supplies available, world’s con¬ 
sumption and factors affecting production and consumption in any single 
year, I instituted a system of getting by cable reports regarding the condition 
of the world’s crops and price quotations from important sugar markets such 
as New York, London, and Soerabaya and supplementing these by weekly 
market reviews and statistics likely to be useful to those dealing in sugar. 
Members from Bombay, Calcutta, Karachi, Cawnpore, Madras readily joined 
and they have found the service of great benefit to them. The whole cost ia 
borne by the members who participate in the scheme. Consumers are also 
benefited as undue fluctuations in prices based on wild rumours are effectively 
squashed by this means. The popularity of this service has led two private 
agencies to greatly improve the nature of their news supply and as private 
enterprise is always able to do things better and more cheaply than a State 
department bound down by rules and regulations, the present service having 
done the work of a pioneer in this lino, it may ultimately be unnecessary for 
the Sugar Bureau to continue it, 

I think similar cable services can usefully be started for crops like wheat 
and oil-seeds. Jn fact T was asked by several merchants in Karachi during 
my last visit to start such a service and I had to inform them that my time 
was fully occupied with sugar. I referred them to the Government of India 
in the Commerce Department. 

Question 21. —The existing customs duty on imported sugar is Rs. 4-8 
per cwt. of sugar 23 D. S. and above and Rs. 4 per cwt. of sugar 22 D. S. and 
below. The duty is avowedly for revenue purposes, the Government not 
having committed themselves to any statement that they wore going to pro¬ 
tect sugar in this way. Sugar manufactured by modern Icctories and re¬ 
fineries in India is not exported in any appreciable quantity as the produc¬ 
tion is bardly 100,000 tons which is not sufficient for India’s requirements!. 
The existing import duties do not adversely affect the interests of the culH- 
vators as without such duties the gur industry would be severely threatened 
by cheap Java sugar. As sugar was selling at Re. 38 per maund in August^ 
1920, the consumers have no reasonable complaint to make regarding the 
burden of this duty as the price has fallen to Rs. 13 per maund and the con- , 
sumers of foreign refined sugar are those upper and middle classes who can 
afford it. Further, the imports of sugar are steadily rising which proves- 
ready consumption. 
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Qvimition 28.—believe that the spread of primary education in rural* 
areas, however defective it may be^ will be to the good of the community, as a 
knowledge of arithmetic however slight and the capacity to read and write 
will prevent the ryots of the future being cheated and defrauded in weights,, 
measures, prices, payments for interest, etc. That in itself will lead to am 
amelioration of their condition to some extend. 
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APPENDIX I 

I propose that in view of the importance of the sugarcane crop in the 
rural economy of India and the heavy imports of over 700,000 tons of fomgn 
sugar valued at roughly 15 crores of rupees, which imports can be met from 
the increased production in the country if well directed and sustained efforts 
are made to improve the industry, the work on the sugarcane crop and sugar 
manufacture should be placed on a proper and permanent footing. As the 
♦Government of India have hitherto been unable to carry out the major re* 
commendations of the Indian Sugar Committee and it does not seem likely 
that they will be able to find funds for those recommendationa, in the near 
iuture I am submitting those comparatively modest proposals to ensure that 
(1) the interests of small cane cultivators as regards improved varieties, proper 
manuring, right type of cane mills suitable for their requirements, improved 
furnaces and pans may be met, (2) the interests of the white sugar manufac* 
turing industry may be looked after and (3) the required provision for a high 
grade technical education in sugar manufacture may be made in this country. 

Besides maintaining and making permanent the work being done by the 
Sugar Bureau at Pusa and the Cane Breeding Station at Coimbatore, it is 
necessary to provide immediately one Imperial farm on the western border 
of the United Provinces and the eastern portion of the Punjab somewhere near 
Kama] or Meerut, and one in the canal-irrigated tracts of the Deccan. 
These farms should each be of roughly 200 acres. Here improved v^arieties from 
♦ Coimbatore and abroad will be tested, the proper system of planting cane, 
manurial treatment, water requirements, etc., will be studied. The coat of 
acquisition of land may be placed at 1 lakh in each case; buildings including 
residences for staff lls. 1,50,000 and equipment Hs. 50,CK)iO for the two farms. 
Thus the non-recurring charge on account of these two farms will be Bs. 4 
iakhs. 

The recurring charge may be placed at Rs. 12,600 for each farm exclusive 
of the cost in respect of pay of the subordinate staff whi(h will be another 
Rs. 7,500 per annum or Rs. 40,000 in all for the two farms. Both these farms 
will be supervised by the Secretary, Sugar Bureau. These farms will provide 
facilities to the Government Sugarcane Expert to make observations on the 
behaviour of his canes, etc,, which ho at present lacks. There should be a 
Technologist attached to the Bureau whose salary will cost, say, Ra. 30,000 
a year (Rs. 15,000 will be required for fittings for his laborateiy, a non¬ 
recurring grant), the cost of a Hoad Chemist under him and the establish¬ 
ment may be put down at Rs. 10,000 a year while Rs. 5,000 a year will do for 
contingencies. A Sugar Engineer is also urgently required, the annual cost 
of whose salary will be Rs. 15,000, Rs. 10,000 may be provided for his staff and 
establishment (and R-s. 20,0(X) for plant, etc., a non-recurring grant) and 
Rs, 5,000 lor miscellaneous expenses. 

A Sugar Boiler or Factory Operator should also be recruited to work the 
small sugar factory mentioned below. His annual salary will he Rs. 12,000; 
his subordinate and technical staff, etc., will cost annually Rs. 10,000. For 
contingencies we may provide Rs. 5,000. There shotild be a small model fac¬ 
tory attached to one of these farms and it may be estimated to cost £10,000 
(it can be entirely manufactured in India). The annual recurring charge 
in connection with this factory may be estimated at Rs. 15,000, Cane for the 
factory will be provided by the farm. The Technologist, the Engineer and 
the Factory Operator will conduct their experiments in this factory. When 
these experts are recruited, high class technical education in sugar manu¬ 
facture can be started which will supply a long felt want in India. 

Apart from problems worked out in the factory these experts will study 
the various problems connected with gur manufacture, cane-crushing in 
small bullock driven mills, small power-driven mills, improved furnaces and 
the right type of pans. 


Mr. Wynne Sayer, 



m 


All this work should be under the control of an All-India Committee con¬ 
stituted as under: 

The Agricultural Adviser to the Goveminent of India. 

The Government Bugarcane Expert. 

Director of Apiculture of each Province or an officer deputed by each 
Province in his stead. 

The Secretary, Sugar Bureau (ex-officio Secretary). 

Eepresentative of the manufacturing industry. 

Non-official interested in sugarcane growing. 

Member of the trade. 

Thiis Ck>miuittee will meet at leai*t twice a year to examine the work done 
and in propess and lay down lines of work. The cost of the travelling allow¬ 
ance and incidental expenses may be put down at lis. 15,000 a year. This 
body will control expenditure and be directly under the Government of India. 
Its fuiiction as regards the Provinces will be on the same lines as those of the- 
Indian Cotton Committee. 

The cost of my proposals is as follows: — 

Becurring, 


Rs. 

Supr Bureau. 45,000 

Coimbatore Breeding Station. 70,000 

2 Farms 40,000 

1 Model factory working expenses .... 15,000 

1 Technologist 30,000 

Staff 10,000 

Contingencies 5,000 

Sugar Bhigineer .15,000 

Staff .. . 10,000 

Miscellaneous.5,000 

Sugar Boiler.12,000 

Staff 10,0(X) 

Contingencies 5,000 

Meetings of the Sugar Committee .... 15,000 


2,87,000 


N Oft-recurring. 


Rs. 


Model factory .... 

. 1,50,000 

Plant for Sugar Engineer 

20,000 

Cost of land tor two farms 

. 2.00,000 

Buildings on farms and residences 

. 1,50,000 

Equipment for farms 

50,000 

Laboratory for the Technologist 

15,000 


5,85,000 


A capital cost of less than Rs. 6 lakhs is not at all a formidable figure^ 
for the Government of India; while against the recurring cost of less than 
Rs. 8 lakhs, a not revenue of not less than Rs. 50,000 may be anticipated, 
as fees will be charged to students undergoing training and for visits paid 
by experts to private factories at the request of the management concerned. 
As the Government of India already spend over a lakh of rupees annually on 
the Coimbatore Cane Breeding Station and the Sugar Bureau at Pusa, the 
net extra recurring cost involved is only Rs. IJ lakhs a year which can well 
be incurred by the Government as cane is a crop w^hich is in most Provineea 
difficult to replace it it proves unremunerative. 
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Area (in acre*) under Sugarcane cultivadon in India during the last five years. 
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Oral CvkNNm. 

A.1005. The Chairman: Mr. Sayer, you are Secretary of the Sugar 
Bi^reauP—^Yes. 

A.1606. You have provided the Commiseion with a note of the evidence 
that you wish to give. Bo you wish to make any statement of a general 
character at this stage?—No. 

A.1607. Would you give the Commission a short account of your own 
training and past appointments?—I came out here as Assistant to the Agri¬ 
cultural Adviser in 1914. I held that post until 1919 when I was appointed 
Secretary, Sugar Bureau. After that I was on the Sugar Committee as a 
Member during 1919-20 and then 1 reverted as Secretary, Sugar Bureau, 
which post X am at present heading. 

A.160B. What is your view about the suitability of the site at Pusa for 
this station?—Admirable. 

A.1609. Bo you think that the comparative inaccessibility of the district 
is really any bar?—The industry is here and there is no bar at all, and 
therefore the inaccessibility does not have to be got over. 

A.1610. That is so far as sugar is concerned?—^Yes. 

A.1611. Are you satisfied with the internal organisation at Pusa?— 
regards the sugar work? 

A.1612. In regard to sugar work, and also we should like to hear any 
views you may have on the organisation of other branches?—^No, I am not. 
We have been left on a temporary basis for now 8 years. I think that it it 
hi|d) time that something should l)e done. It is neither fair to the work 
nor to the men working on it to be left on a temporary basis for this length 
of time. 

A. 1613. When you say * we/ do you menu the Sugar Bureau?—^Yes. I 
also refer to the Coimbatore Station which has only just been made perma¬ 
nent. 

A.1614. Are you satisfied with the arrangements according to which the 
breeding of sugarcane is carried on at Coimbatore while the head and centre 
of the organisation is here?—Yes. The breeding must go on at Coimbatore; 
you cannot take it anywhere else, and the bead and centre of the organisation 
must be where the industry is because in my opinion the ultimate end of gar 
will be white sugar and this will be the centre of it all. 

A.1615. How about your touch with the Provinces? Are you satisfied with 
that?—Quite; there are no difficulties at all. 

A. 1616, Has anything been done for the sugar industry in Madras?—Wo 
have just appointed a thick cane expert, I do not know whether he will 
be able to do very much for Madras where exotic canes C4in be imported from 
other places like Hawaii. My own impre.ssion is that the man should have 
been recruited from a place like Hawaii where they have had experience of 
the thick cane industry and he then would have brought valuable knowledge 
and experience to bear on the subject; whereas we have taken a compara¬ 
tively raw man with no knowledge outside India and we have considerably 
crippled the industry, 

A,1617, Have you yourself ever been to Java?—Yes, I went as a member 
-of the Sugar Committee, 

A.1618. Bo you think that was of advantage to you in yoar present posi¬ 
tion?—^Distinctly. I also think the Government Sugarcane Expert should 
be sent and further that every man who has nnich to do with sugar should 
get a chance of seeing a highly develoiied industry like that. 

A.1619. Had you difficulty in getting permission and the necessary finan¬ 
cial provision for these journeys?—^The Government of India at first dis¬ 
approved of my suggestion that the Committee should go to Java, but it wae 
urged on them and they gave way and we were allowed to go. 
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A.1620. Are you satisfied, on the whole, with the achievements of ypur 
section in popularising improved varieties of caneF—think considering the 
small staff we have and the fact that being on a temporary basis we have no 
possible means of retaining that staff we have done the utmost that is 
possible, 

A. 1621* Have you bad any set-backs? By set-backs I mean other dis¬ 
tricts having once adopted your improved varieties and then discarding them? 
—None. 

A.1622. Are the outlooks respectively of the grower and the factory in 
line at this moment?—No, I do not think they ever will be. 

A.162d. Will you describe the difficulty?—The difficulty is due to the fact 
that so long as the factory and the grower are both independent units the 
grower naturally leans towards the heaviest quality of cane that he can grow 
because he is paid on the maundage basis. In a country like India where the 
ordinary grower is an uneducated man you cannot possibly pay him on a 
sucrose basis as is done in other countries. 

A.1624. Why is it not possible to pay the grower on a sucrose basis?— 
Because, he is not able to understand even now the weights and measures 
at the railway stations. If he only understood the difference and were paid 
on the sucrose basis he would be all right, otherwise there is the danger of 
cheating. But the grower can be given a premium as is done by one group 
of factories for better quality canes having more sucrose. 

A.1625. It is a good point for priinarj^ education?—^Yes. The mill wants 
the highest possible amount of sugar from the cane. But the grower is natu¬ 
rally on the look out for an increased tonnage and therefore I have to con¬ 
stantly keep iny eyes open to see that no bad cane creeps into the independent 
cultivation here; that would be a disaster from the mill point of view if it 
were generally grown. 

A.1626. The difference in yield per acre in India on the average as com¬ 
pared w'ith the yield per acre in some other countries is very striking, is it 
not ?—^Yes. 

A.1627. Is it due to any inherent defects in the soil or climate of India?— 
Tt is due to the fact that the cane industry of India is concentrated in a sub¬ 
tropical part and is not a specialised industry. In those countries where you 
get enormous yields cane is grown in a tropical climate and is a specialised 
cultivated crop grown on modern methods, by proper manuring and proper 
scientific treatment. 

A. 1628. In your view there is no reason why the yield in India should 
not be as high as it is in other countries?—I think we have proved in this 
district that the present yields can be considerably improved. 

A.1629. Does that answer apply both to wet and dry cultivation?—So far 
^ur chief work has been done on unirrigated land. My exjiorienoe however 
is that once you have had the experience of unirrigated land, and then you 
apply it to irrigated land you could get a tremendous increase in yield. 

A.1630. You said that in your view the present market for gur in India 
will ultimately develop into a white sugar market.*^—^Yes. 

A. 1631. Is the gur market at the moment a stable and fixed market or 
is it liable to give way to sugar when the price of gur is higher in proportion 
to sugar—As far as 1 am able to sec, there is no connection whatever be¬ 
tween them. I have a series of charts with me in my office which, if 1 had 
only had the time this morning to show* you, would have convinced you of 
my opinion. From those charts you will see that w^hen the price of" sugar 
goes up that of gvr does not necessarily rise in the same proportion but in 
some cases shows a fall. 

A.1632. Does the consumption not tend to rise in gur and to fall at the 
same time in the case of sugar?—No, the consumption is not necessarily 
checked in that manner. When gur k cheap and plentiful, it has some effeoi 
on consumption of sugar but it is not appreciable. The gur market is purely 
a local market. The difference in prices in various places is such that I 
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na^lf think tkibt with proper organisation gur conld be produced and eold 
at a profit. 

A.16d3. From your own experience do you think the gur market will 
develop into a sugar market?—Communications are improving everywhere 
in India, and nearly everybody has started to drink tea. The result is that 
dieap sugar can be got everywhere now. The consumption of white sugar is 
steadily increasing and it does not appear to me that gur, which is already 
based on a price which is far above the sucrose ratio^ can carry on« It will 
ultimately be replaced by white sugar. I have now enquired whether it 
would be possible to take white sugar and molasses and make gur, and whether 
the component parts of gur could be bought from the outside market, and 
we are awaiting the result of the experiment. 

A.16d4. Now, coming to your note. Would you like to see the full recom¬ 
mendations of the Sugar Committee put into force?—I should like the chief 
recommendations put into force. But it should be remembered that they 
were based on rather too high a financial cost; they were too expensive. 

A.1635. You think that good results can be obtained with less money?— 
Yes. I have put up a note embodying my suggestions. 

A.1636. I only wanted to give you the opportunity of traversing any of 
the recommendations of the Sugar Committee if you wished to do so?—have 
dealt with the matter in my note. 

A. 1637. On page 172 you are talking about certain failures to persuade 
the cultivators to adopt the improved varieties of cane. What failures have 
you in your view which go to show that Government crop yields have been so 
far above anything that the ryot could achieve, that disappointment has 
resulted and confidence has been lost? Do you suggest that in demonstrating 
improved cane the demonstration should be carried out on the scale and 
with the means available for the ryot; is that the idea?—I consider that the 
demonstration should be carried out first of all on the fields of a man who 
u a fairly big grower. To begin with, we should not go near the actual ryot. 
The demonstration should be done on the field of a man who is a fairly good 
cultivator and it should be done with the implements that he can use. We 
used to plant half the cane and then make his men and his bullocks do the 
rest. Then he was convinced that it was perfectly possible for him to do it. 

A.1638. I misunderstood your note. I see what you mean is that the 
cultivator has adopted the crop and through faulty cultivation has not attain¬ 
ed good results?—If you go straight to the cultivator, my impression is that 
he becomes suspicious. He will copy from his next door neighbour far more 
readily than he will copy from you directly. 

A.1639. On page 173 you suggest that in India, as in Formosa, ** sugar 
factories should undertake to distribute artificial fertilisers to the cane sup¬ 
pliers and recover the actual cost plus a small rate of interest at the time the 
cultivator brings his cane to the factory.” Are you thinking there of a 
group of growers organised co-operatively with the factories as their centre? 
—I am thinking of small ryots, who supply their cane to the factory, who 
take an advance from the factory and then bring their cane in. Those men 
will always take artificial fertilisers in small quantity and it can be knocked 
off what is known as their cane account, 

A.1640. Are the firms which are selling fertilisers on a commercial scale 
in touch with the factories?—I have put them in touch with every factory 
now. 

A.1641, Have they responded?—^Yes, 

A,1642. Have they got any agency which is ready to do anything for 
them?—Yes; they have opened a depdt already in Musaffarpur. 

A.1643. You say, ** In Formosa companies now give manure free instead 
of paying bonuses to growers,” P—^They might give a certain amount of money 
as oonus, or instead of ipving the man half an anna or more they might give 
him so much manure. 
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A.1644. Is that a bonus on the sucrose^oontent?—Yes, but we could not 
do it out here just now, although this method might ultimately he introduced. 
We have got to get more educated growers before we can take that step. 

A.1645. Your note will be printed and I should like to ask you to turn to 
the first page of the note which is attached as an Appendix to your note of 
evidence. You say : Besides maintaining and making permanent ^le work 

being done by the Sugar Bureau at Pusa and the Cane Breeding Station at 
Coimbatore, it is necessary to provide immediately one Imperial farm on the 
western border of the United Provinces and the eastern portion of the 
Punjab.*’ Do you refer there to one institution?—^Yes; it should be on the 
western border of the United Provinces and the eastern portion of the Punjab; 
it will carry both the Provinces. 

A.1646. Have you ever considered the possibility of organising the sugar 
industry for the purposes of research in the same way as cotton is organised? 
—We had a proposal that they should subscribe to a cess and start some 
scheme of that description. 1 think 95 i)er cent of them have agreed to this 
scheme but there are a certain number of factories which have not agreed. 
They thought that Government ought to pay the whole cost of research and 
that it was not fair to make the factories subscribe. 

A.1647. Would you yourself favour such a scheme if it could be financed? 
—I think it is admirably sound. 

A.164&. In that scheme would you attempt to include representatives of 
the trade: that is to say, representatives of the sugar manufacturing industry 
and their distributors if they could be represented by a suitable person j in 
fact, all persons connected with the sugar industry in this country?—I am 
sorry I do not quite understand your point. Do you mean with regard to 
the question of this cess? 

A.1649. I was thinking of the organisation which the cess will finance?— 
Certainly. 

A.1650. I understand that you have a series of graphs dealing with various 
aspects of this problem. Would you let us have coi)ies of those?—Certainly. 

A.1651. Perhaps you could send them to the Secretary?—I shall. 

A.1652. Do you wish to say anything about the import duties?—There is, 
of course, at present an import duty on sugar. I think myself that, if it w^as 
in any way possible, some portion of that import duty might be given for 
research, though 1 know when we mentioned the matter on the Sugar Com¬ 
mittee, it was not accepted. I do believe that a small portion of it might be 
given to finance sugar research. The import duty comes to 5 crores and 1 
think myself that sugar would stand an extra 4 annas per hundredweight on 
the duty. 

A. 1653. Sir Menry Lawrence: In your later note* you have mentioned that 
the primary work, you consider, is to select out a suitable cane or canes for 
white sugar making. You have now told us that you are w'orking as much 
as possible in order to improve the interests of the cane grower?—Yes. 

A.1654. From this solitary sentence it would appear that you are thinking 
more of the interests of the factories. Would you like to tell ns anything in 
this connection?—It is absolutely impossible, as conditions stand at present, to^ 
think solely of the interests of the factory. The grower must come first. You 
cannot grow any particular variety of cane in India for any factory unless 
the grower approves of it. There is no legislation to make the grower take 
it up; he can refuse to take it up. Therefore, the cane must always favour th^ 
grower to begin with or the factory will get no cane. 

A.1665. Can you tell us what proportion of the cane grown in India is at 
present utilised by factories and what proportion finds its way into the market 
direct from the grower?—The factories in India make between 70 and 80* 
thousand tons of white sugar direct from cane, including gut Indued in 
modem refineries. 


* Not printed: Note on the work done in the Sugar Bureau, Pusa, pure- 
pared by Mr. Sayer for the Commission, 
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A.1656. Sir Qimga Bam: How much do they make hy the direct method 
and how much hy converting F—^The direct manufacture of sugar from cane 
is about 40,000 tons, perhaps a little more. The remainder 30,000 tons 
is made from gur. The rest of the cane in India less what is diewed, is made 
into gur. 

A.1657. Sir Emry Laterence : What unit of figure would that represent? 
—The remainder would represent nearly 8 million tons. 

A.1658. So that factories only deal with about 3 per cent of the total cane 
cultivation in India ?—2 per cent, 

A.1659. Your work here is not limited to the interests of 2 per cent but 
15; equally in the interebts of the other 98 per cent?—^Absolutely. Our cane 
has been distributed in Burma. I think it is distributed in every Province 
except the Madras Presidency. 

A.1660. Can you surmise at all what area of land is now being cultivated 
with Co.213?—^Round about here the area is about 12,(KK) acres. I have at 
present no figures for the other Provinces. 

A.1661. You cannot form any estimate at all?—Not really. 1 can get the 
figures for you. 

A.1662. I think it would he useful to get the particulars; could you com¬ 
municate them later on?—Yes, 1 will. 

A.1663. You have told us that you had visited Java; can you give us any 
information as to the conditions under which cane is grown in Java for the 
use of factories there?—FactorievS as a rule have not got their own estate 
under their own ownership; they lease the land from a village. The land is 
taken usually through the headman and comprises ird of the total land of 
that village. The factory takes it over from the village, opens it out for 
planting the cane in trenches, plants the cane, grows the crop, and finally 
returns the land at the end to the village at the end of the crop. 

A.1664. Have the individual holders of the land in these villages got the 
option to give their land for this purpose, or are they bound by any law to 
do so?—^The arrangement is made through the headman of the village, who 
seems to be able to persuade all the other people in the village to enter into 
this agreement. 

A.1665. You think it is done by persuasion and not by legal force?—I do 
not think there is any legal force; it is really by persuasion, though weight 
may be given to ’t by the tradition of the old forced culture system now 
abandon^. It benefits the village and financially it benefits the headman. 

A.1666. Have you heard about the conditions in Java published in a book 
by Mr. Keatinge?—I read the book a long time ago. I think it was a report 
of a tour he made. 

A.1667. Perhaps you urould look at it and see whether the information 
given there is correct?—1 have got the Report of the Sugar Committee which 
is more recent than that. 

A. 1668. You think it is not true that the cultivators are in any way bound 
to supply their cane to the factory?—No; it is not the cultivators' cane; it 
is the factory's cane, 

A.1669. They are not bound to supply their land?—I do not think that 
they are legally bound to do so at all. As far as I remember, the arrangement 
is made through the headman; they have got the right of appeal. A Govern¬ 
ment officer sees to it that the rent paid is fair. I think the headman 
manages to control the whole village. 

A.1670, Bid yon investigate this point when you were there?—^We carried 
on. a considerable amount of enquiry about it, but there seemed to be silence 
when it came to some of these facts. 

A.1671, That would be very natural —^Yes. 

A.1672. Then you state that it is impossible to get a ryot to accept pay¬ 
ment on a sucrose basis; are you acquainted with any factory where it has 
been attempted ?—I am acquainted with the factory at Samastipur, They 
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attempted to put matters on a sucroee basis with the European planters, but 
there were continual quarrels about it. The ryot, whose cane is generally 
bought at the railway station and paid for there, would nerer accept such a 
basis; he would invariably think that he was being deceived or cheated. 

A. 1678. 1 understood that this basis had been introduced in the factory 
at BaramatiF—^They have a fairly educated ryot there, and they took the 
cane there on the gur value. Paying on the sucrose basis would mean analy¬ 
sing every cart-load of cane and of paying so much for sucrose over a certain 
percentage. They simply took a sample and calculated the gur value lor 
the amount of cane and paid on that basis. On that basis it became im¬ 
possible to manufacture sugar. The factory is now shut down. 

The Commission then adjourned till 10^0 a.tn. on Tuesday, 11th 
Jamtary, 1927. 


APPENDIX. 

Copy of letter No. 2441, dated Pusa, the 8th March 1927, from Wynne 
Sayer, Esq., B.A., Secretary, Sugar Bureau, Pusa, to the Joint Secre* 
taries, Boyal Commission on Agriculture. 

I have the honour to state that I want the cess to cover the sugar work 
of the Sugar Bureau and its proposed extensions as detailed in my note;* it 
will finance the work of the Cane Breeding Station and any extensions. It 
will meet the cost of the Sugar Board and expenses connected therewith. It 
will finance all work on the entomological, mycological, chemical and other 
scientific sides to be done on sugar by the Central Government. It will finance 
all farms established by the Sugar Board in the Provinces and will also be 
available for grants-in-aid of cane work, to the local research and propaganda 
being done in all cane growing Provinces and enable any further work 
requiring funds to be taken in hand as occasion arises. 

* Appendix I to Beplies to the Questionnaire,*’ pages 178 and 179, 
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Mr. WYNNE SAYER. 

Purthtr Oral Evitfanoa. 

A.1674. Sir Henry Latorcnce: Could you tell in© anything about the touch* 
that there is between the experiments in Coimbatore and the work in Upper 
India P Do the Coimbatore officers have any facilities for spreading their results 
in Upper India on a satisfactory scale?—There is no organisation by which the 
Coimbatore officers can spread their results in Upper India except the touring 
done by those officers and the touring which I do. The need for liaison between 
the work in Coimbatore and the work in the Provinces is, I consider, one of the 
greatest needs at present. I find it is very rarely that any Deputy Director 
doing work on cane in the Provinces of Northern India has been to Coimbatore' 
and in consequence it is necessary to advise and help a man of that description 
far more than it would be if he came down occasionally and saw what was going 
on. On one occasion I toured in a certain Province to examine a site for a 
sugar factory. I examined the site and 1 recommended that they should, on the* 
amount of water they were allowed, grow a certain cane. I told the man that 
I would send liim down this cane or he could obtain it from the neighbouring 
agricultural station. He replied that that was not the cane that the local ^;ri- 
cultural station recommended. 1 then went to the local agricultural station* 
I discovered that owing to some reason they had got their canes mixed and 
were advocating the distribution of the cane I recommended under a different 
number. That sounds like a thing which could be easily remedied. But if you 
are recommending a cane under the wrong number, and the people get that 
cane under the number you recommend from another place, they get a totally 
diferent cane and they do not discover their mistake until possibly they put 
a large area down and incur a big loss. I suspected that this cane was wrongly 
numl^ed owing to a mistake and we took the necessary steps to get it put 
right. But I am positive that mistakes like that are probably occurring every 
day all over the place and I consider that all the officers who have anything 
to do with cane and cane work should have nn opportunity of coming into much 
closer touch with Coimbatore. 
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A.1675. It appears that two things are necessary^ ^st^ that the offioere of 
the i^ovinces dealing in oane should be not merely invited but ordered to go 
to CoimbatoreP—Certainly; I would make it part of their job. If they are 
going to deal specially with cane they should certainly go to the headquarters 
of cane breeding. In short, they should go anywhere in India where they 
would be likely to get assistance and further experience of the work they are 
undertaking. 

A. 1676. Do you suggest that Mr. Venkatraman, the Research Officer at 
Coimbatore, actually has to travel through India like a commercial traveller 
with samples of cane in his pocket and put them down in different fields P— 
His tours in Northern India have lieen to a largo extent to show how to grow 
his cane instead of his doing scientific work. I believe in one year he travelled 
at his own expense, because his travelling allowance grant was exhausted and 
he felt that he must go round to some of these places. 1 could not go and he 
wanted to see what was going on because he has felt for years, as I have, that 
the reputation of Coimbatore canes was in such slender hands in the north 
of India that the canes were very likely to be absolutely damned, not through 
any fault on the part of the cane but through the fault of the people who were 
trying to grow the cane in the wrong fashion. 

A.1677. You mentioned about cane Co.206. I do not quite understand 
your answer that the growth of the cane might be a disaster to factories?— 
Co.205 is a cane of a very strong type which will grow anywhere. It has how¬ 
ever a very low sucrose content. Now where you have a body of growers 
growing cane on their own responsibility and supplying it to the factory they 
will naturally go all out for a cane which is easy to grow; but it is very low 
in sucrose content and the factory will therefore lose if such cane gets out into 
general cultivation. 

A.1678. Rut it is a cane that is of value in certain low4ying tracts?—I am 
giving it out to those districts with low-Iying tracts and for all lands which 
will not take Co.214, or Co.210 or Oo,213. 

A.1679. In certain conditions it is of value?—In certain conditions it is of 
extreme value. 

A.1680. Now I notice in the Sugar Committee’s Report there was a note 
of dissent by you. Could you tell us anything further of the subsequfmt lesults 
on those points in which you dissented some seven years ago?—I wrote that 
note of dissent because I considered that we should have made a definite recom¬ 
mendation in the Report for the licensing of areas. I saw trouble coming in 
Saran, a cane district over the river here where you have factories having no 
land of their own. It is always the case in the cane area that a new factory 
may come along and build near a railway station and proceed to buy canc from 
the district. Now I dare say you know the limit from which cane can be carted 
to a factory is ten miles and the limit of the rail haulage is some 80 miles in 
this district. If a factory is established in a place like Samastipur in a district 
with no competitors round and is willing to pay a fair rate for cane, it is 
in^rested to see that the cane grown all round in the district which comes to 
it is of the best quality; the growers are also benefited in every way and care 
is taken to see that their seed is pure and they get manures at. a cheap rate. 
But suppose Samastipur suddenly discovers a new factory put up at the next 
station Fusa Road—which has a right to buy cane throughout Ihe Samastipur 
district. Now at once Samastipur factory would say, “ Why should I send my 
men round to distribute good seed and give facilities for manure if you have no 
guarantee that the cane they grow will come to us?” I foresaw that position 
was going to occur in Saran and the position is most acute there to-day. Two 
big factories lately erected are doing extremely bad work due, I think, to the 
fact that they cannot get cane and to the fact that nobody is now interested 
in the district. I cannot got my canes distributed except* by myself nor can 
I get facilities for assisting the ryots through the factories because every 
factory answers, ^‘I do not know to whom to supply this cane.” 

A.168X. Ganga Bam : So you want legislation for it?—I would say, if a 
factory is doing perfectly good work, prevent another factory from ooming in. 
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Atl68!S^^ 8ir Hmry Lawrence : You seem to accept the suggestion that l^is* 
lation would be y^uired* It is not necessary, is it, supposing you license the 
factory in a certain areaP—^But how are yon going to stop what is now going 
on, all the factories congregating round a certain areaP 

A,1683. What you aim at is a form of co-operation between a factory and 
the grower whidx would be of benefit to both the parties?—^Yes. 

A.1684. The grower is to be assisted in getting good seeds and manure by the* 
factory?—Yes. There is no difficulty about that. The factories are doing it 
in those areas where we have got control. The only place where I cannot get 
anything done is in the district I referred to, where the factories are all com¬ 
peting against each other in the same area with no actual control over the cane 
they are trying to get. 

A.1685. And you are quite sure that the interest of the country is con¬ 
cerned with the greater outturn that is secured by this system and that the 
cultivator wiU not be damaged by the absence of competition betw^een factories ? 
You know that is the greatest argument against your point ?—I know; but I 
do not see why the cultivator should be damaged. Every factory will pay a 
fair price for its cane. The small man has always got the alternative of selUng 
his stuff as gur. The cultivators know a good deal about prices now. 
Another point I wotild like to make is this. When you are attracting cane 
to a factory you must start at a price which you may not be able to maintain. 
The moment you go below the price yo\i start with, the supply of cane stops. 

A.1686, I take it that you adhere to your note of dissent and consider 
that you are justified in what you wrote there?—I consider that I have been 
fully justified. The evidence you will get from the Indian Sugar Producers^ 
Association will bock me up. 

A. 1687. Sir James MacKetina : You have got no siipport from the Sugar 
Committee F—1 got no support whatever. The idea was that I was interfer¬ 
ing with the liberty of the individual, 

A.1688. Sir Ganga Bam : Are you quite sure that legislation like that will 
be passed by the Assembly?—T am not sure of the Assembly doing anything. 

A.1639. Who will govern the price?—^The price is governed by agreement 
between all the factories. 

x\.1690. Is there any agreement between factories?—^There are two factories 
working up here under agreement, 

A. 1691. I suppose they pool between themselves?—If I may tell the Chair¬ 
man J have a witness here who could give evidence on the subject. He is the 
Cane Manager of the Lohat factory and he will be able to tell you everything,. 

A. 1692. 1 only wanted to tell you that there is something intermediate 
between refined sugar and j/«r, what we call brown sugar. Do you know 
anything about it?—No. •* 

A. 1693. You get it by a more careful treatment of gar; have you made 
any research on that?—No; I have no staff to do so. 

Recently w'^e saw it in Madras. We had brown sugar for coffee; all the 
Members know that. It is ma<ie in my village at the same place w^here gur is 
made and they make it very nicely; it is knowm as shakkar, I am sorry I did 
not bring a sample vrith me but I will get it to-day. The reason why they 
do not use the gur is they cannot put it in milk or anything like that. 

A.1694. You Blight undeHake research with regard to refin€)d sugar of 
a good kind, at the same time showing the people how to make use of the 
superfluous material, because the yield must be less than the yield of gur ? — 
Yes, but the price will be higher. 

A.1695. I got Rs. 8 instead of Bs. 6 this year; I will send you a sample?— 
1 should like to see it, 

A.1096. I think a good solution of the problem in one way would be to 
reduce the consumption of white sugar and induce Indians to take more 
brown sugar, not in the fom of pur?—Why do you wish to reduce the con^ 
sumption of white sugar? 
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A.1697. To meet the home demand by an indigenous prodnot, l^us redno- 
ing the import from Java. That is a good argnznenti is it notf^I do not 
Ahink it is very sound. 

A.1698. Why?—^Because it is putting forward a process by which you cannot 
make sugar as cheaply as it can be made in a first class factory. 

A.1699. If you conducted research with a view to improving it by some 
chemical process, I think that would be a good solution of the problem. I 
suppose you know that the Java sugar is reined by means of bone charcoal; 
is not that right?—^Yesterday I heard you say that bones were sent to Java 
and that they came back in the sugar; that gave me rather a shock. 

A.1700. But is not bon© charcoal largely used in refining sugar?—Bone 
charcoal is used in refining raw sugar. 

A. 1701. Sir Thomas Middleton: Have you studied the cost of production 
of cane in different parts of India?—have collected a lot of figures, but I 
cannot say that I have particularly studied the cost of production, because the 
•only place where I have had the opportunity of doing any work on the subject 
has been here, dealing with this district. 

A. 1702. From the data you have collected can you say whether the cost of 
production per maund varies widely?—From the data in my possession I 
should say that the cost of production per maund of these new canes varies 
from 3 to 4 annas. 

A.1703. Does that reply refer to Bihar and Orissa?—Yes. 

A.1704. Does it include Bombay?—^No, I am referring only to the white 
sugar tract on which we are working here; 1 do not include Bombay or 
Madras. 

A.1705. Can you give us any idea of what the cost is in Bombay or Mad¬ 
ras?—I can certainly give you the figures, but I have not personally made 
.any experiments to check whether those figures are accurate or not. 

A.1706. What are the figures which you accept?—have a figure for Bom¬ 
bay of B.S. 650 per acre as the cost of growing cane. 

A.1707. Sir Ganga Earn: Does that include the cost of fertilisers?—I siu- 
•cerely hope it includes everything, because it is an extraordinarily high 
.figure. 

A.1708. Sir Thomas Middleton: For how many maunds is that?—That I 
cannot tell you; 1 should certainly hope that it went up to 40 tons. 1 have 
a figure which was given me when 1 was last in Bombay; the cane that came 
into the factory there cost 104 to 11 annas per maund. 

A.1709. Then in Madras what figure have you yourself accepted P— 1 cannot 
^ive youHhe Madras figure; I can get it for you. 

A.1710. No, not unless it is a figure which you yourself have used?—I 
iiave given it to people, but 1 have not verified it; 1 have done no experiments 
verifying it. 

A.1711. You speak of the use of nitrate of soda in connection with the 
piroduction of seed cane?—^Yea. 

A.1712. Cane setts 1 think?—^No, seed cane; that is to say, cane which is 
g;(Hng to be used for seed as apart from mill cane. 

A.1713. That is what I intended to indicate, the gi*owing of cane setts ; 
cane seed is only produced a.t Coimbatore?—^Yes. 

A.1714. Why should nitrate of soda prove to be preferable to sulphate of 
ammonia?—find that nitrate of soda, if applied in two or three doses during 
the rains, grows the cane on, and keeps it ^een and immature for a longer 
.period than anty other manure I have yet tried. 

A.17I5. It is the successive doses that do the good?—Yes, I tidbk 90 , 
giving the last dose as late as possible before the cane stops growing* 
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ff Ixave nn^ rreafl note of dissent on tlie S«u^ Ckiinmittee’s 
iBepert mi I do not aret ^ulte follow your arguimnt. If I were e grow^ 
iof oane> 1 sl^nld prefer to dead with two factories rather than oueP —Am 
.then when ^ere was <aiuU .crop, what would you doP 

A.I717. I should jnake jo^ arrangement with the factory with which 1 
usually dealtP—^You would meet the jamaclarit on the weighbridge; jamadar 
JJ^o. 1 would Sfiy, iactory can take no more cane to-day*** You have 

brought your cane 10 miles, iataadar Ko. 2 would say; ** My factory also is 
full.’' You would go back to jamadar No. 1, and he would say: I will 
jsive you 2 annas .a mauwd for that cane*** 

A.17IB* I should net go 10 miles before I found that out. You indicated 
there was an altemadiive market, namely gur? —^Yes. 

A.1719. Before going 10 miles with the cane, you presumably would find 
out whether th^ factory would take itP—^Not when you are an independent 
^grower; you go straight to the station and meet the jamadar, and frequency 
have to face the cost of taking the cane back 10 miles or accepting a price 
which is much less than the actual figure. 

A.1720. I see the force of your suggestion if your difficulty lay in getting 
rcapital for starting the industry?—Why getting capital? You can always 
get capital. 

A.1721. Because if you did find difficulty in getting capital for starting 
a mill in a particular area, it vrould be a great incentive to those putting 
idown money if you licensed a monopoly for an area?—^The difficulty in getting 
new capital for a sugar concern in an area which would grow cane jverfectly 
well is due to the fact that until the factoiy comes there the cane is not 
.always there. The factoiy at Samastipur was started on guarantees from 
Ifl-rgc growers. There was not sufficient cane for a factory before. In places 
like Saran the cane is there, but it is virtually the property of another factory; 
you always find capital for piracy, which is what it amounts to. 

A.1722. The effect of your restriction would be to prevent piracy?—^Where 
is the benefit of piracy? 

A.1723. I understood you, by piracy,’* to mean the coming in of a 
second factory?—Yes, Where is the benefit of that? 

A.1724. There is benefit in licensing to persons who have established fac¬ 
tories because it restricts competition?—There is no benefit to the grower 
^ultimately in allowing factories to be established without a license, because 
if two factories are established in this way on one area it ends by both 
factories working half-time if there is not enough cane, and therefore 
their expenses go up much higher. Sooner or later one breaks and the other 
factory is left in charge of the area. What happens then? Generally it 
happens that the one that is left proceeds to recoup his losses. 

A.1725. 1 quite agree that may happen?—What I am particularly anxious 
to see is each sugar factory mothering the area from which it draws its cane, 
regarding the interests of the ryots as its own interests, and helping them in 
.every way, as is being done here. 

A.1726. We should all agree if we could guarantee the character of the 
mother?—I think on Thursday I can produce a couple of gentlemen who 
will guarantee the character of the mother, as they have already run the 
arrangement quite well. 

A.1727. Dr, Hyder : I have had the benefit of reading your note of dissent 
which you wrote on Ihe recommendations of the Sugar Committee. You are 
in favour of licensing factories?—^Yes. 

A.172S. That means restriction of the nuniher of factorise in a particulair 
area so as to ensure a constant regular supply of cane to the factories?—Yes; 

A.1729. The recommendation of the malority of your coBeagues is as fol* 
lows: A comparison of the ooet of produmng sugar in India with the coat 

in countries shows that it is in respect of cost of manufacture rather 
^thsm cast of cane that Indian factories have to fear foreign eompetiticii.** 
If you restrict the number of factories and make over a oortgiii area to • 
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particular factory, then you destroy all ludildiettieilt to the factory to bring; 
about any reduction in cost?—I do not agree. It does not necessarily follow 
that if the area for a particular factory is demarcated, that factory will not 
improve its efficiency. Take the examples of Samastipur and Barachakia 
both factories with no competitors, which are very efficient while Lohat. 
Japaha and Pxisa are steadily improving their efficiency without the stimulus 
of internal competition from other factories. I consider sufficient stimulus 
and competition comes from outside India to insure efficiency. 

A. 1730. I agree with you it nould be better to have a factory which gets 
a constant supply of cane. On the other hand this question of increased 
efficiency must be solved.^—The question of the efficiency of the factory is 
rapidly being solved; tlie best of them have improved o%'er 2 per cent since 
that report was written. 

A.1731. Sir Henry Lawrence : What does that figure of 2 per cent mean? 
—Sugar ill bag per 100 maunds of cane crushed. 

A.1732. Dr. Hyder: At present the duty is specific and not on an ad 
valorem basis?—Yes. 

A. 1733. So that when the price of sugar falls that means there is a higher 
protection to the sugar manufacturer in India; is it not so?—The specific 
duty means a regular protection to the manufacturer in India. 

A.1734. If my arithmetic, which I did rapidly, is correct, on your figures 
when sugar is selling at Us. 38 per maund the rate works out at 8 per cent, 
while when the price of sugar falls to Rs. 13, the same duty has the effect of 
a duty of 21 per cent ?—That is true. 

A.173o. That is desirable from the point of view of the sugar manufac¬ 
turer, is it nox?—I do not look at it from the percentage point of view; 1 
look at it ill this way, that lls. 4 or Rs. 4“8 is the protection, if you like to 
call it so, that the sugar manufacturer can expect whatever price sugar may 
drop to; should Java ever manage to land sugar in Calcutta at Rs. 6, the 
protection of Rs. 4-8 would be very nearly 100 per cent; the sugar would 
then be at Rs. 9-8, at which a lot of factories would fail to carry on, but 
some might just exist. On the other hand, if sugar rises to a higher figure, 
the protection does not increase as it used to with the ad valorem duty. 

A.1736. They do not want protection then?—Exactly, that was felt with the 
ad valorem, rate. 

A.1737. You went to Java?—Yes. 

A.1738. Can you tell me what use was made of the boneineal? Was it used 
partly for manure and partly for refining purposes P—I will discuss the question 
of bone afterwards, 

A. 1739, Sir James MacKenna : You say that as a result of the non-accept¬ 
ance of your recommendation to reserve land to factories numerous factories are 
springing up all over the place. By whom are these factories being put up ?— 
The factories referred to are being put up by Indian firms. 

A.1740. So that the acceptance of your recommendation would have been 
to limit the development of the sugar industry to the large European settlers ? 
—No, it would have been to send these Indian factories to a district where 
they would certainly have had to take a little time and trouble to work up 
their supply of cane but they would then have been assured of a proper 
supply and they would have a.ssisted in developing the industry. 

A.1741. With reference to the Coimbatore station, when we were in Mad¬ 
ras we heard that a thick-cane expert was being appointed. Is that appoint¬ 
ment under the Government of India or under the Government of Madras?— 
It is under the Government of India. 

A. 1742. What is the relation of your Bureau to the work of Mr. Clarke at 
Shahjahanpur ?—It sends him any canes that we think might assist that por¬ 
tion of the United Provinces if he asks for them. It also would give him any 
assistance which he might require or any figures, and it would willingly help 
him with any cultivation problems that might arise. 


Mr. Wynne Sayer. 



195 


A.174S. It would. But does it?—It does not do anything for him at pre¬ 
sent* 

A.1744. Is the Sugar Bureau under the Agricultural Adviser?—^Yes. 

A.1745. Your idea is, I take it, to develop the Sugar Bureau very much 
on the lines of the Cotton Cominittee^s method of working?—I want to 
develop the Bureau so that it may become a Sugar Research Section* 

A. 1746. In fact it would become stabilised instead of floating about in 
places?—Yes. 

A.1747. Professor Gangvlee : You are in touch with all research work in 
connection with sugar?—Yes. 

A. 1748. Could you tell the Commission what are the chief research problems 
that need immediate attention?—On which side would you like me to make a 
recommendation ? 

A. 1749. Let us take the agricultural side?—The chief problems which 
require attention on the agricultural side are improved varieties of cane. 
We want to try and produce a caue not only for every Province in India but 
further than that for dilferent districts and tracts in every Province. 

A.1750. Is it the case that Indian sugarcane on an average has low value 
so lar as sucrose contents are concerned?—Indian sugarcane, as far as I have 
had experience, is chiefly remarkable for its very low tonnage per acre. I 
believe that an Indian sugarcane is not bad as regards sucrose content, but 
the loAv tonnage per acre makes the cane almost unprofitable. 

A.1751. Then your opinion is that it is not due to the quality but to the 
quantity?—Yes. 

A.1752. With regard to the technological side?—I have put up proposals 
for a te(;hnologist to be attached to the Sugar Bureau and also I want an 
Engineer. 

A.1753. Then the whole problem of sugar manufacture requires to be tack¬ 
led?—The whole problem is this, that at present in India we have no techno¬ 
logical staff whatever. It anybody puts up a factory and gets into difliculties 
he comes to us for assistance. I am unable to assist him, greatly to my 
regret. 

A. 1764. Refc'rring back to the agricultural aspect of the problem, is any 
definite research necessary for the improvement of the cultivation of sugar¬ 
cane?—C-ertainly, 1 think a lot of research is necessary. 

A. 1755. In what direction?—I consider myself that the earlier ripening 
of canes is linked up here with the time of planting to give them a long 
growing periotl. Then there is the question of the depths to plant and further 
we have got the question which is always arising as to why certain lands will 
not hold certain varieties of cane. T have at the present moment found that 
in Saran Co,213 does not do anything like as well as it does on this side of 
the river, but Co.210 does quit-e well. Thai problem requires elucidation. 

A.1756. At Coimbatore only the cane breeding work is conducted?—I would 
not go so far as to say ‘ only I think there are many other lines of work on 
which Mr. Venkatraman is working. 

A,1757. Would it be convenient to have facilities provided there for work 
in connection with cane pests?—1 would prefer that you should address that 
question to Mr. Fletcher. 

A. 1768. I want your opinion on the question of linking up the Mycological 
Section and the Entomological Section with the Cane-breeding Station?—^I 
think that these two sections should be linked up more with where the cane 
is grown than with where the cane is bred. They should be working up here 
ivhere the major part of the industry and the crop is to be found. 

A,1759. Where would you carry out your experiments and investigations 
on the engineering and chemical side of the sugar industry?—Here, in this 
place, which is the centre of the industjry. 

A. 1760. Is it your opinion that the areas under Coimbatore canes are 
gradually expanding?—^Yes, very fast. 
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A.1761. In Northern India?—In this tract round here. 

A.1762. As well as in Northern India?—So far as Northern India w 
concerned I have no actual figures, but I could vouch for this part of India. 

A.1763. Dr. Myder: What is your impression? Are they extending in 
the United Provinces?—Yes. 

A.1764. Professor Ganguhe : Do you think the present Coimbatore canea 
have reached their final stage of de\"elopment ?—No. 

A,1765. Do you think you will have to have new varieties in future?—I 
am of opinion that we have got to work steadily on improving not only the 
class of canes which we are turning out from Coimbatore, but also we have 
got to watch very carefully when an:Hhing turns up that may bring these canes 
back to a stage where they are unprofitable, such as disease*, pests or some 
such thing. 

A.1766. Tn order to extend the use of C-oimbalore canes, do you think it 
necessary to have a certain number of sub-staticxris through the Provinces?— 
Yes. 

A.1767. What would be the nature of the work of these sub-stations?— 
Tliese sub-stations would duplicate the work that we are doing here with 
reference to the local problems of the Province, and would also get direct 
from here canes that we have made a success of. Tn short we should try 
to run a station which would enable the local ofTicei's of the Government in 
each Proviu(*e to go a short distance and see oxacth* what was being done 
there and the extent to which our experience was of vafue. 

A.1768. These sub-stations would he under fmperiJal' control, under the 
direction of the Coimbatore station?—No; I would like to have these sub¬ 
stations under iny own control as regards rbe» gfouiiig of cane, and the Cane- 
breeding Expert of Coimbatore would have an the facilities there for doing 
any experiments he wanted to do. But »» regards the growing of canes I 
would prefer to have the work under my own control. When nou have a 
scientific officer like Mr. Venkntraman. I consider that his work W especially 
of value when it is beiug done at Coimbatore on the specific problems v hich 
he is required to deal w'ith. He should nol fee concwUed with the cultivating 
problems of Northern India. 

A.1769. What v^•ould be the reJntioim of the provhicial departments to the- 
sub-stations?—They would be invited to make use of the sub-stations for 
advice, etc. The sub-station if it was under me nould not be allowed to 
criticise, or to pass any orders on what the Local Government vas doing. It 
would merely stand there and say, “ If you want my advice on any particular 
poiut I am ready to give it.’* It should not criticise. 

A.1770. Even if the criticism is helpful?—No, it could always give it 
unofficially and that would be alway.s accepted. 

A.1771. Have yon any experience with regard to the method of “ short 
planting ”?—When 1 went to Java I observed there that they had a very 
rapid arid systematic’ fashion of dealing wdth it. 

A.1772. So that tliere are good prospects in that direction?—Yes. 

A.1773. With regard to the use of sulphate of ammonia as a manure, do 
you know of any instance where the use of sulphate of ammonia has effected 
the tilth?*-—! asked that question myself in Java and I was told that such 
cases had not occurred, but at the same time their soil may be such as 
might resist anything of that kind. But I have no experience here: w'e have 
not used it long enough, 

A.1774. Would you recommend sulphate of ammonia in unirrigated areas? 
—I recommend it throughout this tract w'hich is an imirrigated tract. 

A.1775. You could not tell us w^hether that has had any effect on the 
tilth or on physical character of the soil?—It has not been used long euougbr 
m this area for us to gather any data. 

A.1776. In your experimental work do you feel that adequate information 
Is not available in regard to the water requirements of cane?—I cannot do 
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work hero Pusa on the water requirements of oane« That would 
have to be done in the substations in each of the Provinces where cane 
could be ^own. We can only tell you what we can do here on the residual 
moisture in the soil at the time of planting, the class of cane we can grow, 
and how to make the best use of the moisture. That we have Tvorked out. 

A.1777, You have no plant physiologist in this Institute here?—^Not that 
I know of. 

A.1778. Do you not think it would be very useful to have adequate and 
definite knowledge of what the water ^requirements of sugarcane are?—I think 
that work should be linked up with the work that Mr. Henderson has suggested 
should be done in an irrigated area. It is a work that 1 should be against 
trying to start here because I consider that the work should essentially be 
done in an irrigated district, 

A.1779. It should perhaps be under the control of your Bureau?—! would 
certainly like to undertake it. 

A. 1780. What is the average percentage of‘ sugar in the variety of cane 
that you recommend to the grower?—^The percentage in juice ranges between 
14 to 16, 17, and 19, but, of course, 12 is the minimum which we always 
demand before a cane is received from Coimbatore. 

A. 1781. If I remember aright the Sugar Committee recommended a slid- 
ing scale, based on a price for cane equal to onedialf the price of the sugar 
produced from it?—Yes. 

A,1782, What have you got to say about that recommendation?—I am 
under the impression that any alteration uf scales of payment for cane here 
at present would be undesirable. At the present moment they pay a flat 
rate for canes when purchasing them from the small growers. They set 
tljeir price at a figure beneath which they will not have to go and then they 
may conceivably raise the price. The small grower carefully considers that 
rate. 

A. 1783. Surely, the Sugar Committee knew the particular argument that 
you were just telling us about, and yet they made the recommendation. C<>uld 

you tell us the reason of that recommendation?—1 think they did it with 

the idea that it would open the gate to Utopia but I do not think myself 

that any of the districts is yet ripe to start things of that kind. It may be 

done by the big growers and educated men. 

A,1784. Is gur still produced by the ryot in large quantities?—Yes. 

A. 1785. Is c/ur consumption decreasing?—I have not noticed a general 
glut of guT all over India which would, in my opinion, be the only sign that 
consumption was decreasing to such an extent that there was not a market 
for the gur made. 

A.1786. Is it possible, then, to organise the business of gur refining in 
large factories ?—The business of pwr refining is solely dependent at present 
on the price of sugar. Whenever the price of sugar rises to f, figure and the 
price of gur falls to a figure at which you can buy gur low enough you can 
make it into 6ugw at a profit. These factories round here operate during 
the off-season. They are not ahva^ out to make a profit. If they can cover 
their ordinary charges during the off-season, they are content. But I may point 
out that this metnod of working in the off-season has frequently coincided 
with a drop in the sugar market and the factory has been kept with a pro¬ 
duct which it oannpt sell at a profit. 

A.1787. I know what h«q)pens. I believe it is due to the fact that sugar 
is in the hands of speculators and gur is not subject to speculation?—I think 
that we could make it a profitable business if we were to start in Calcutta 
a futures market such as they have in New York adhere you can sell your 
augar forward. But we have no such market. 

A.1788. Sir Oanga Ram: You can sell sugar forward?—There is no method 
by wkich you can be covered during the time of manufacture as is done in 
ease of wheat and flour^ I believe. 
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A,1789. Professor Gangulee: With the extension of Coimbatore sugarcane 
cultivation in India, is there any scope for small sugar factories?—What do 
you mean by small factories? 

A.1790. Factories which are not run on a big scale. We have got onlj a 
few large sugar factories in this country?—^There are quite a number of them. 

A. 1791. I think there €«*e altogether 7?—^We have got more than that. 
We have scope here for the smallest factory. I would call it a small factory 
it it could take about 5,000 maunds of cane per working day. 

A.1792. When I say small factories, I mean the factf>ries which can be 
managed by the growers themselves in co-operation?—I am at present firmly 
against the grower interfering with the manufacturing side in any way what¬ 
soever because sugar manufacturing is a highly technical subject. 

A. 1703. The growers themselves will manufacture sugar but they will have 
a technologist appointed to the co-operative societies?—That is certainly an 
idea worth considering. At the same time, the process of sugar manufacturing 
.s so specialised that I should be very unwilling to work with a group of 
growers. A venture of this description should not be undertaken until we 
liave a much increased staff in the Bureau, otherwise the grower*? will get 
into (liffic\ilties. 

A.1794. Do the factories you have here in this Province act as bankers 
for sugar growers? Do they lend them money?—Mr. Henry will be able to 
dve you that information on Thursday if he is called to give evidence. He 
does all that. 

A. 1795. With regard to sugar manufacture, what process do you follow, 
(carbonisation or sulphitation process?—^The carbonisation process. The sul- 
phitation process is also followed in other factories. 

A. 1796. Which is more efficient?—am answering this question without 
any experience, I can only tell you that carbonised sugar is supposed to keep 
colour better and to keep better. Some people think that with sulphitation 
sugar this is not the case; of course I speak subject, to correction. 

A.1797. What use do they make of the molasses?—^They are supposed to 
be used for hoohah tobacco. 

A, 1798. Are they not used for making alcoholic drinks?—I should think a 
certain amount of them is used for alcoholic drinks but not a large (juantity. 
I also heard the other day that a certain amount of molasses is used for 
adulterating gur, 

\.1799. With the development of sugar factories in the country, would 
vou have to consider the use of molasses?—What about the use of molasses 
to make power alcohol? 

A. 1800. Sir Ganga Bam: You could make it into molassine by mixing it 
with megasse?—I do not think there will be a market for it. 

A.1801. Have you tried that?—I would if I could sell it to the Military. 

A.1802. Professor Gangulee: Does your Sugar Bureau organise propaganda 
such as delivering lectures to the growers or demonstrating cultivation of 
cane?—I have no staff to lecture. 

A.1803. If you had a staff, do you think you could profitably organise 
propaganda work?—If I had a staff I would certainly set to work at once to 
organise these people and make them get the canes out three times as fast 
as they are getting them out to-day. But I have no staff. My two Agricul* 
tural Assistants have been taken away from me and my ‘staff has now been 
reduced to one man on the agricultura'l side. 

A. 1804. Do you think a great deal can be achieved by such propaganda? 
—I am certain of it. 

A. 1805. To what extent has the cable service proved valuable in stabilising 
the sugar industry in the country?—It has proved valuable from the remarks 
of all the members who are subscribing to it. One of the most frequent 
remarks made is that, though the report is in the market to the effect that 
such and such a thing has happened, the individual has always waited 
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till the Sugar Bureau telegram came before Le was absolutely certain that ir 
was not a rumour. When our telegram comes, they fenow the informatiou 
is puec0. We do not profess to be able to give the information before any. 
body else but we always confirm our information. For instance, there was a 
hurricane in Cuba which caused a great deal of confusion. When our tele^ 
gram arrived, all the rumours were set at rest. 

A.1806. It helps not only the sugar speculators but also the sugar growers? 
—Undoubtedly, because it stabilises the price of sugar, A large number of 
merchants wto deal in sugar in India are withoxit any first-hand information! 
from other countries. The big dealers have their private sources for the supply 
of information and, as they use these sources of supply, naturalSy if is ih°- 
small man who gets squeezed. He wants trustworthy information at a reason¬ 
able figure. 

A.1807. Would a large grower of sugarcane get the information from the 
cable service?—Not unless he owned a factor^. 

A,1808. So the grower himself cannot get the benefit of the cable service/’ 
—It would not benefit him; he is paid a fixed price. 

A.1809. Mr. Calvert: I notice that these Coimbatore canes^ are giving widely 
different results in different places in the same Province?—Yes. 

A.lfilO. That is largely due to different climates and f^oils?—should like 
to say that it might be due to difference of cultivation. 

A.1811. Even on Government farms?—Yes, even on Government farms. 

A. 1812. Could you give us some idea of the number of varieties that you 
wish ultimately to obtain? Six or eight or a larger number?—I think myself 
that only in very few Provinces would more than four varieties be necessaiiy. 
That is to say, one cane for the best lands, an earlier ripening cane for the 
northern side where you want early ripening, a cane for light lands, and a 
cane for low and bad lands. That would give you four varieties. If it weVe 
a (|ue«tion of specialising the industry, then we should want a cane for each 
month of the sugar season. But I do not anricipate that that would come 
to pass for a number of years. As a matter of fact Co. 213 seems to \ye 
doing well in most places, 

A.1813. In your note you say on pages 171 and 172 that the thing should 
be e\i)!ained to the educated growers first and then let it filter down to the 
Sinai] ryot. Is it your experience that the practice of the educated people 
does actually filter down ?—My experience has been as follows. we first 

started to give out these Coimbatore canes, we gathered together all the princi¬ 
pal growers round here who ivere mostly Europeans. We then demonstrated 
to them and they proceeded to grow the canes on their own land. Now they 
grow these cant^ by means of ordinary ploughmen, jamadars and the usual 
menial staff we employ here. Next year the Indian zamindars, who are very 
often the malihs of these European factories, wrote to me or came to me, oV 
went to the European growers and asked for seed, and we supplied them with 
that seed. They then proceeded to put down the areas under their own culti¬ 
vation in the same way. After that, the local small growers, the jarruidar class, 
owning 5 to 10 acres of land, proceeded to take seed from those people, grew 
it and made a success, of it. Then came the last class of all, the ordinary 
ryot, who saw that the jamadaft the man a little above him, could grow it, 
and he proceeded to get the cane seed and grew it. My experience has been 
that, if you go directly from a Government farm, where a loss of Bs. 10 an 
acre is notliing, and you ask the man to whom the loss of Bs. 10 an acre 
might mean the loss of his capital, to grow it, you are asking him to take a 
risk, not an agricultural risk, but you are asking him to take a big risk, 
because the difference between you with your large farm with every facility 
and that man is so great that you cannot expect him to take your word for 
it; you are asking him to believe too much. But if he sees his neighbours, 
large and small, doing it, he will also do it, I think our agricultural farms 
are too far away from the small ryot, 
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A»1814. Normally, going round an agricultural farm, one finds that the 
boundary of the farm is also the boundary of the system of cultivation. Things 
do not filter out into the neighbouring farms by themselves?—My impression 
is that things generally filter out at certain places to certain people who are 
a little more advanced than their fellow cultivators. 

A.1815. Any marked improvement would naturally move quicker than some 
slight improvement?—I say that no man engaged in agriculture is going to 
turn round for anything under 20 per cent improvement. These 5 per cent 
and 7 per cent improvements are no good at all. No prac*tical agriculturist 
IS going to disturb his rotation for a 5 per cent or 7 per cent improvement 
which is less than the monsoon variation. Give him an improvement like 
the one we gave them in these canes, and he will jump at it: he is not 
going to wander about for 5 per cent improvements; as a matter of fact, 
they are not worth putting up. 

A. 1816. Can you suggest what arrangements should be made through co¬ 
operative societies to finance sugarcane growing? If co-operative societies were 
formed in cane-growing tracts, would you give them preference in the distri¬ 
bution of seed over individuals?—Distinctly. 

A.1817. You further suggest that co-operative societies might be formed 
for special manure depdts, sulphate of ammonia and oil-cakes. Do you think 
you could guarantee a profit by the sale of these manures?—I can see no 
reason why, if you bought manure in bulk and brought it \ip to a central 

? lace, and then gave it out in small quantities, you should not make a profit, 
t is being done this year by the owner of one factory at Bhicanpur, and it 
is going to be done by two other factories. T think Mr. Atkins and Mr. Henry, 
the two gentlemen dealing with this matter here, are conversant with the 
methods. Mr. Atkins is practically the founder and the maintainer of the 
jnost substantial co-operative bank in this district. 

:\.1818. Actually, I have never yet come acrosg manure which the Agri- 
I'liltural Department guaranteed. The sociCTiee would be prepared to stock 
and sell manures if the department guaranteed the profit?—T think myself 
that sulphate of ammonia and nitrate of soda could perfectly well be sold 
in small quantities through reliable people. The factories, I know, are pre¬ 
pared to take large quantities and do it. If it passes through a large number 
of hands, there is no question but that it w'ould be adulterated, probably 
with earth. 

A.1819. Professor Ganrgulee : Messrs. Shaw, Wallace & Co., sell it direct? 
—It is the British Sulphate of Ammonia Federation. If you send manure 
T)p to a man in the bazaar, he breaks it up into small quantities and adds 
earth, and the cultivator is not sufficiently educated to detect the presence 
of earth. 

A.1820. Mr. Calvert: Actually; the experience of co-operative societies with 
regard to the manures recommended by the Agricultural Department has been 
rather bitter?—I do not know\ We recommend these two manures here, 
vnd we have no difiiculties. T am not talking about patent sugarcane mix¬ 
tures. We are recommending the perfectly ordinary manures; these mixturea 
I know nothing about. 

A.1821. Is sulphate of ammonia produced in India?—-It Is produced at 
Burraksr. The last lot came from Burrakar. 

A.1822. Is it exported from India?-~Ye8, to Java. The Sugar Committee’s 
Report says, As we have already mentioned, the greater part of the sul¬ 
phate of ammonia produced in India is exported to Java and the Straits 
Settlements.” 

A.1823. Then you suggest that co-operative gur sale societies might do 
good. Do you think a co-operative gur sale society would be able to fi^t the 
ring of the middlemen?—^That depends entirely on the size of your society, 
where it was placed, and whether it was prepared to deal direct with the 
firms buying gur for refining. I think if such a co-operative society deals 
direct, for instance, with Messrs. Begg, Butherlana A Oo., who my ma 
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^nomous amoimt of gut^ they would certainly do better if they out out the 
middlemen. 

A.1B24, Bo you not think that it U easier for the middlemen to form a 
rinp: than for the people to form a good co-operative society?—thiidc the 
middlemen are pernaps better organised than the ordinary people, but that 
is a thing for the district officials to look into. I see no reason why a large 
buyer like Messrs. Begg, Sutherland & Co., should not buy direct from co- 
operative societies. 

A.1825. Experience of that has rather been in favour of the middlemen?— 
Very probably. 

A,1826. You have stated that most people in England are interested in 
farming. That of course is of very recent date?—What do you call recent 
date? 

A. 1827. A year or so?—10 or 15 years ago. Even before that time they 
must have been interested in farming for a long time, 

A.1828. From the time of William the Conqueror up to the 18th century 
there vias no improvement in English agriculture?—T think there has been 
steady improvement, though imperceptible. 

A.1829. Practically nothing noticeable. Even in England, Sir Daniel Hail 
says, the agricultural methods of the Romans are still in vogue?—They have 
been veiy good methods in certain districts. 

A.1880. The landlord's interest, when aroiLsed. was aroused for the sake 
of their own pockets?—I think India is a totally different case. I cannot 
see any sign here of anylx>dy’i 5 interest being aroused for the sake of their 
own pockets. When you come to deal with people of the kind I have referred 
to in my note, you must remember that their pockets are always filled from 
other sources. 

A.18.S1. Do you not think that increased profits from land will be suffi¬ 
cient to anmsc their intere«4t?—I do not think so. There is one case near 
here where I think the individual in question has as large a sum of money 
as lie wants, and the only ua\ of stimulating him w'ould be to offer an honour 
which he has not got at present. 

A.1882. On this question, can you suggest any other methods apart from- 
giving honours?—I think if you start at the top and make agriculture fashion¬ 
able. as T have said in this note, everybody will take it up. For instance, 
the man I am referring to here, if he were really keen on getting this honour 
and getting it through his agriculture, would see to it that all the zamindara 
below him and people of that sort were stirred into life; he is tlie person 
who can stir them into life. 

A.1833. Having got his honour, what then?—He would then see that all 
these people did improve things by what they had done. I think you will 
then find that the question of what he had financially made would become 
obvious, and he would prefer to stick to it. Once the man has made an 
imprf)vement, he will stick to it. 

A.1834. Your argument is, that in the case of pioneers in agricultural 
improvement, honours should be given more freely?—My belief is that if 
India is dependent on agriculture, as we are alwa;^^ being told, agriculture 
should be made the primary thing for development, and the Honours List 
does not show, in my opinion, that that is the thing taken into consideration. 

A.1BB5. Suppose you are recommending an honour, would you prefer to 
see that honour given to the cultivator who had adopted your methods, or to 
the member of your own staff who had devoted many years to the improve¬ 
ment of a or<^?—I should prefer to give it to somebody higher up who could! 
influence the otiltivator more than I could do. 

A.18d6. Mr, Kamat: What should be the principle of distribution of 
honours? Should they be given to the man who does service to himself by 
doing his own agriculture, or to the man who does service to the public?— 
To &e man who does service to the public. In the case of the people 
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whom I have referred in my note, they are in charge of large areas of land, 
and they could be made to "stimulate things generally by such honours. I do 
not expect a Ruling Chief to start farming on his own, but 1 (certainly do 
think that by means of a judicious distribution of honours, he could be got 
to take an active interest in the agriculture of his State. 

A.18^17. You do not think it will be a colossal eyewash?—Still, we must 
attempt to do something. 

A. 1838. Y^ou have visited Java. Will you please say what the general 
organisation of Java ia with regard to scientific research on cane breeding and 
other things? How many stations or sub-stations does it have for the size 
of the country?—It has one station where all the work is carried out, techno- 
logicfid, breeding and all other work. The cx)nditions in Java, except up 
towards the hills and the higher tracts, do not vary to any extent which makes 
it necessary to have the cane breeding in one place and the technological 
work in another. Cane breeding goes on in the tract round which factories 
work. 

A.1839. So that organisation will not suit this country; you will require 
many more sub-stations here?—Yes. 

A.1840. Do you mean to say that the ordinary business principles do 
not come into play in regard to gutj and if the price of gvr here, for instance, 
is very high, the man at Baramati does not know it?—I do not know for a 
fact that he does not know it, but I do know this that he seems to make no 
effort to fill the vacancy, 

A.1841. But in the case of other commodities, say for instance grains, 
if the market for a particular kind of grain in Cawnpore goes up or dn^^n, 
the hania for instance, even dowTi in the South, knows that the market is up 
or down as the case may be; he has his correspondents. Why does not that 
apply in the cnee of gur9 —I do not think that gur is a commodity which is 
dealt in and sold like grains. I think that whtm you are dealing with fo<Kl 
grains, I speak subject to correction, you are dealing with commmlities whicli 
are easily handled. Most of the gur that I have experience of here does 
not keep during the rains; it becomes a sticky mass; you cannot handle it 
and send it about; it is difficult to do so. 


A.1842. I know it goes from Baramati to plac^es so far away as the Berars? 
—In that case, if you come upstairs, I will probably be able to explain why 
this difference in prices exists. 

A,1843. It is packed in gunny bags and exported to long distances?— 
We have upstairs these charts showing the difference in prices. I would like 
myself to know the reason, but the difference is there. 

If the facts are as you say, there should be something like your cable 
service for internal purposes. 

A.1844. Will you kindly tell me something more about the Formosa 
system of supplying manure?—The system there is that the factory takes the 
e^e from the grower and supplies the grower with manures of a certain 
kind and takes the cost of that manure, either out of the man s payment for 
cane or else out of the bonus. The factories in Formosa work with a licensed 
area; they have no competitor and a fair price is paid. 

A. 1845, You think that the su<*cess of the supply of manure through this 
system is dependent on licensing?—I think that the supply of manure to the 
cultivators and everything connected with good cane cultivation is depen- 
dent on the guarantee that the factory w’ill receive the improved cane pro¬ 
duced by the grower to whom they supply the seed and the manure. 


A.184G. Therefore it seems to me it is based on mutual commercial con- 
dderations?—^Exactly so. 

A.1S47. Unless you have the licensing, will not the sysfiem work here?—* 
I do not think the system will work here because nobody in my knowledge is 
.--oing to spend money, time and trouble in supplying improved seeds and 
manures to a man who is not going to supply the cane. They are not philan- 
thropic institutions. 
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A,1S48. I know that in the Bombay Presidency, at least, manure is 
supplied by private agencies?—do not think these two factories take cane 
from each otner. 

A.1849. No; but the point I was going to mention was that there is no 
guarantee test if the cultivators are dissatisfied with the kind of manure they 
receive through these private agencies?-~No guarantee test. But then the 
factozy' is not going to give an inferior manure, for the loss will come bsu^k 
on the factory. 

A.1850. You are epeaking about an area where there are factories; I am 
talking of an area where there are no factories. In such a case I want ^ 
kno%v whether you have any suggestions to make as to bow the cultivator is 
to get guaranteed manure?—I think the co-operative societies, if they deal 
direct with the firm, might solve it. They would get their manure in bulk 
and they would get a perfectly unadulterated article. 

A. 1851. Will the Agricultural Department undertake to do this?—I think 
that is a question which you should ask the Provincial Director. 

A. 1862. I suppose you have seen the Baramati sugar factory. I should 
like to ask you what, in your opinion, wwe the causes of that company 
being shipwrecked?—T would prefer to tell you later. 

A. 1*^53. In camera? —Yes. 

A.185'4. Speaking about import duty; even assuming all circumstances to 
be favourable and that you carry on research with early ripening varieties of 
sugarcaue and you start model factories, as you propose, in one or two 
centres in India to stimulate the manufacture of white sugar, do you foresee 
the time when India can stand competition with Java and other countries 
in the nmnufacture of sugar?—I do foresee a time when India can dispense 
with foreign imports if the problem is attacked vigorously from all sides. 

A. 1855. If you do, do you think it can stand on its own legs without any 
import duty as a protective measure?—^When the Indian industry is properly 
organised and developed and is fully efficient, I consider that the protection 
afforded by the handling of the imported sugar, the freight from a place like 
Java, the railway freight up tr^ the centre, will be sufficient to protect the 
industry, that is, when it is fully organised and is on a basis equivalent to 
that of Java. In saying that I refer to the fact that a factory in Java does 
not pay two profits. Every factory that I know in India at present pav^ 
two profits, that is to say, pays a profit to the cultivator on bis cane and then 
has to make a profit on the sale of its sugar. Java does not do that. The 
cane comes in at the lowest cost price. 

A. 1856. In otlier words you suggest that, for the country to stand on its 
own legs at some future date, what you will have to achieve is more research 
oh the scientific side, and on the commercial side, organisation such as you 
say there is in Java; these two things must proceed side by side?—Yes. 

A.1857. Do you visualise the time when you will come to the same stage 
as lava in evolving good types of sugarcane, say, within 15 or 20 years?— 
I think as w^e are working at the present moment we shall, if we aVe given 
the staff and the money, and the assistance and the opportunity to go to 
different places and see what other people are doing. I do not see any 
reason why, with the variety in the different canes at our disposal, w^e shall 
not be able to breed the cane for every tract in India. 

A.1858. A cane which can stand competition with the varieties in Java? 
—Yes; a cane which should be able to compete with the varieties in Java 
subject to the difference between tropica! Java and sub-tropical North India. 

A.1859. And from that point of view it would be a good investment for the 
Government of India and the community to take all the steps which you 
suggest?— 1 think it will be an excellent investment for the Government of 
India to put the sugar industry in India on a basis where it could stop the 
piesent drain out of the country, roughly 15 crores of rupees for Java sugar 
and in addition would enable us to be in a position to supply the ever increas¬ 
ing amount of sugar to those tracts which now consume gnr, I think in the 
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time refer to, 25 >»ears, the tracte in India which now consume gnr will 
be demanding sugar and if we are not in a position to supply that sugar 
from sugar made in India it will be supplied from outside. 

A.1H6(). If it would take 25 years as you say for us to reach that stage, 
during the interval are you in favour of a protective duty ?—I am in favour 
of keeping the duty as it stands until we have got the industry in a posi¬ 
tion to keep itself going. I think if we tamper with the duty, or reduce it, 
or remove it, we shall simply involve the country in a far greater loss than 
if we had never put on the duty at all and had prevented the industry from 
expanding. I myself think that the position of tilings in Bombay should show 
you that. 

A.1861. Would you go even a little further, as you suggested yesterday, 
and raise the present duty, provided the additional 4 or 8 annas goes to 
supply the funds for research and other work?—I think that you could raise 
it to Rs. 4^8 or Rs. 4-12. 

A. 1862. Even up to Rs, 6?—1 do not go as far as that. It will not mean 
less consumption, 

A.1863. You suggest two model factories in India for showing the people 
how to manufacture sugar?—I suggest one for the puqKiso of teaching 
students the process of sugar manufacture. We suggest a model factory for 
the Punjab so as to get the industry up there organised and to show' the 
ryot that he could make a profit by selling cane to the faf‘tory. T adhere to 
that idea. 

A.1864. Y^ou w'ould not have a model factory at the Imperial farm?— 
I would have a small model factory here. If a man is going to learn sugar 
manufacture he may just as well come up here. 

A,1865. By the starting of mere model factories for training would the 
manufacture of sugar be stimulated in the country? Is that the experience 
of the Government of India ?—My idea is that tl\e manufacturer of sugar in 
the country would be stimulated if you could get expert staff in the country 
without having, as at present, to get that expert staff at great expense frorn 
outside. 

A.1866, I do not want to go into very many instances but I should like 
to come to one instance which has some bearing on the question. At Behra 
T>iin, Government started a model plant to show how paper could be manu¬ 
factured in India. Has it stim\ilated the manufacture of paper in India?— 
It has led to the supply of paper made in India available for printing 
a widely read paper. 

A.1867. What I am driving at is this. The mere establishment of a model 
factory by Government does not necessarily lead to the manufacture of that 
article or commodity in the country?—When I referred to a model factory 
I think you misunderstood me. I referred to a factory to shotv students 
how to manufar'.ture sugar, the process and that sort of tiling, to render them 
capable of getting jobs as managers or engineers in any sugar factory which 
is going to be put up, not to show the general public how' to make sugar, 
because it is for those trained students to do that when they are qualified. 

.\.1868, Have they got many factories to work in?—There are plenty of 
factories. I do not think they would have difficulty in that. 

(The witness withdrew.) 
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Economic Botanist, Pusa. 

Repfies to ttio Questionnafro. 

QtJBSTioKs 1(a) and 4(a) dr (h ).— AimiNisTRATioN. —The organisation of the 
existing AgricuUnral Departments in India is based on the division of the 
countrv into Provinces. It is obvious that the different economic, climatic 
and edaphic conditions which prevail in various parte of the country, and 
which determine the type of agriculture and the crops grown in any part, are 
not limited by political boundaries and that a more ideal scheme of agricul¬ 
tural organisation would have based the divisions of the Agricultural Service 
on a consideration of these factory rather than on the existing provincial 
frontiers. The organisation which has grown up has resulted in the same 
problems being investigated in different Provinces by different workers, who 
are debarred from crossing their provincial boundaries and conferring together 
on problems of mutual interest. The caxise of scientific research has in the 
past midotibtedly suffered from the infrequent gatherings of scientific workers, 
whose intercourse lias in practice been restricted to the sectional meetings of 
the Board of Agriculture. 

The most efficient organisation for agricultural research and development 
would be that of a single department for the whole country, the divisions of 
that department being based on agricultural problems instead of on adminis¬ 
trative areas. It cannot however be denied that the creation of su(*b nn 
oriranisation at the present time would be against the trend of political dcve- 
lopment in India which is in favour of provincial autonomy. It is piob^ibly 
too late to attempt any such reform but it should not be impossible to de\ise 
some scheme which would strengthen the liaison between the different pro¬ 
vincial departments and, while leaving them free to develop the work of 
demonstration and propaganda on their own lines, would assist in securing a 
uniform and continuous policy of research on the major problems which lie 
before them. 

It appears to the writer to be the duty of the Government of India to under- 
take the work of co-ordinating agricultural research on the major problems 
which confront the different Agricultural Departments in India. This could 
be done by the establishment of bureaux, working under a Besearch Council. 
The bureaux wo\ild each deal with the research work on one of the majcar 
problems and would be charged with the duty of collecting information as 
to the progress of work in other countries and receiving periodical reports 
from workers in India. Each bureau would submit reports to the Research 
Council whose duty it would be to advise the Government of India on the 
progress made and on the allocation of funds for future work. The bureaux 
would each require a Secretary, who should be one of the research workers 
in the subject \\ith which the bureau deals; the Heads of Sections at Pusa 
aoukl be secretaries in most cases. In the early stages these bureaux could 
thus be established with very little cost and without withdrawing any officer 
of the Imperial .^gricultural Service from the work on which he is at pre¬ 
sent engaged. It must be recognised that the work of the Secretary of a 
Bureau would be of a technical nature and w'ould not involve an officer of the 
Agricultural Service in administrative details for which he is not suited by 
training. A bnreau would include in its members all the research workers on 
a particular ]>ioblem, both officers of the Imperial Department of Agriculture, 
.'lod of Provint hd Departments of Agriculture. Annual meetings of the bureaux 
would be neccf'iju v and would replace the old sectional meetings of the Board 
of Agriculture. The number of bureaux required would not be large. Sugar¬ 
cane already has its bureau and the research work on cotton is guided by a 
committee, probably 5 or 6 new bureaux would suffice to cover all the major 
problems of Indian agriculture. The bureaux might be allocated to the 
following problems: —(1) soils, (2) plant protection, (3) cereals, (4) sugarcane, 
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(5) cotton, (6) industrial crops, jute, tobacco, oil-seeds, (7) cattle and 
veterinary, and (8) entomology. 

The Besearch Council should consist of the Agricultural Adviser to the 
GoveriHiieiit of India, the Director of Pusa, the Secretaries of bureaux and 
additional members, who would be co-opted from Provincial Departments of 
Agriculture and important industrial interests as the subject under discussion 
required. A necessary corollary to the establishment of a Besearch Council 
\\'ould bo the creation of a fund which would be used by the Government of 
India as the Co\incil advised. This fund would be available for : 


(1) Strengthening the number of research workei's in any bureau by* 

appointments to the Imperial Department. Such ne\\' appoint¬ 
ments would not necessarily be at Pusa. 

(2) The establishment and maintenance of research and testing stations, 

directly under the bureau wherever the Besearch Council con¬ 
sidered that such action was needed to supplement the work of 
the local Department of Agriculture or to initiate a new line 
of work uhich the provincial department was unable to undertake. 

In the case of crops which are the basis of big industries. Government 
mi "lit receive finant'ial assistance towards the expenses of research from the 
industry itself. This has, I believe, happened in the case of jute and recently 
a commercial firm oflFered to contribute towards the cost of the tobai'(*o experi¬ 
ments now in progress at Pusa. 

With Ihe establishment of a Besearch Council the Board of Agriculture 
uould no longer have on its agenda subjects of a scientific nature and could 
adopt a more popular ])rogiamme and character; it would then bo desirable 
to (‘hauge the constitution of the present Board of Agriculture so a.s to include 
a (‘onsiderable ])roportion of non-ofTicial members. The best way of doing this 
would be by the creation of an All-Indio Agriimliural Association the member¬ 
ship of which would be open to all who are interested in the agriculture of 
India. The present Board of Agriculture might then become a council of the 
new' association: such a council by being open to non-official members would 
]>ossess an influence in the comitiw which the Board of Agrlcultvire has never 
attained. 


Scientific officers and agricultural officers <^ 110111(1 be relieved as tar as 
possible of administrative work and w'ben circumstances render it desirable 
that tliey should undertake an administrative post they should not be required 
to do BO in addition to their technical duties. In this respect the existence 
of the post of Joint Director at Pusa is a hindrance to the professional work 
of the senior officers and the appointment of a full time Director is a much 
needed reform. The Direc.tor should be selected from among the officers of 
the Indian Agricultural Service, not necessarily from the staff at Pusa, and 
would take cha^e of all the details of administration and preside over the 
Pusa Council. The Joint Director being hinisolf Head of a section cannot at 
present discharge these functions. This reform would give the Agricultural 
Adviser, who is at present also Director of Pusa, more time for the duties 
of the senior post and would allow every section the exclusive attention of th# 
officer at its head. 


The Agricultural Adviser to the Government of India should be stationed 
at the headquarters of Government and should be a member of the Legis- 
ktive Assembly. He should be provided with three or four assistants, recruited 
from the senior officers of the Agricultural Ser\*ice, who would tour throughout 
India and keep the Agricultural Adviser in touch with the progress of the 
work of the provincial departments. Some assistance of this nature appears 
to be essential if the Agricultural Adviser is to carry out the administrative 
w'ork of his post at headquarters and also to perform the duties of inspection, 

' Question 2.-Aobictotcbal EoucATioN.-The only type of agrioultursl 
eduoatjon m India which I am familiar is the training of pi^.graduate 
students at Pusa. fhe course m economic botany lasts two yeara and was 
instituted in its present form in 1925, The section has for 
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4 etudentti «o thai two student# are taken each yeBT^ provided candidates reach 
th^ required atandard. The standard required of candidates is t^at they 
shoidd p^sees a good M.Sc, degree in Botany from one of the best Indian 
Universities. Up to the present time two students have completed their 
training and one of these has received an appointment in the Superior Service- 
The other has <mly just left Puea. Two students are at present under training. 

I consider that, provided a high standard of academic qualihcations is 
rigorously maintained in the selection of students, the training given at Pusa 
18 more suited to the requirements of Indian recruits for the Indian Agri¬ 
cultural Service than any which could be obtained in Eurc^e. In econo¬ 
mic botany, for instance, the student is actually working on the crops which 
will form the subjects of his investigations in any Province to which he 
may be appointed. He is also working imder Indian conditions of climate 
and soil and the fact that crops are growing at Pusa during both the rains 
and the cold weather means that the stud^t does as much in 12 months 
at Pusa as he could achieve in 2 years in Europe. 

The Indian student, who possesses a good M.Sc. degree or its equivalent, 
is excellent material for training for the botanical side of the Indian Agri¬ 
cultural Service. He suffers however from certain disadvantages in comparison 
with tlie product of an English University. These disadvantages are con¬ 
nected with his early education rather than with any defect in the instruc¬ 
tion W’bich he has received at his University in his special subject. The 
English schoolboy leaves his school with a sufficient knowledge of French 
•and German to render the scientific literature of both these countries acces¬ 
sible to him. The Indian naturally has not got this knowledge, since he 

compelled to spend a grxKi deal of time in attaining a high standard of 
English before he can commence the study of any branch of science. The 
Indian botanical student also receives a much less thorough ground!^ in the 
fimdamental subjects of mathematics, physics and chemistry than his European 
colleague; this'sometimes leads to an inadequate appreciarion of the biological 
problems which confront him. Of these two difficulties the lack of know¬ 
ledge of French and German can be remedied by instruction at Pusa. The 
elementary training in physics, mathematics and chemistry can only be re¬ 
medied in the Indian Universities. 

I think that the students who are appointed to the Indian Agricultural 
Service after training at Pusa should serve on probation for two years and 
should then be sent to a University in Europe for one year. By the time 
that they go to Europe they will have acquired some experience in their 
subject and will be in a position to derive benefit from the stimulus of meet¬ 
ing new condiUons and other w^orkers, 

Qt’kstion 3.— Demonstration and Propaganda. — (d) The most striking 
instances of successful propaganda by the Agricultural Departments are fur- 
nislied by the spread of the improv^ seeds introduced by the departments. 
Among the most successful which have come under my observation may be 
mentioned:— 

(1) Pusa w^heats in Northern India, (2) Pusa tobacco in Bihar and the 
United Provinces, (8) improved t^es of jute by the Bengal De¬ 
partment of Agriculture, (4) Coimbatore sugarcanes in North 
Bihar, (5) improved types of paddy produced by the Bengal Depart¬ 
ment of Agriculture, and (6) the introduction of quick growing 
varieties of ground-nuts in Khandesh and North Gujarat by the 
Bombay Department of Agriculture. 

The reason for success in these cases is that the rj'ot is not slow to take 
lip an improvement once it has been demonstrated to him, and provided it 
does not involve capital expenditure. The improvement of crop yields by the 
introduction of better seed is however but one side of the propaganda work 
done by the Agricultural Departments. The preservation of crops from the 
depredations of those pests and diseases which do so much to lessen the return 
which the agriculturist obtains for his labour has received close attention and 
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the application of scientific methods, which are* witfiin the flnanciar means of* 
the ryot, has in certain cases, achieved notable results. The fight againsit 
the smut disease of juar in the Province of Bombay is a caae in point; 
This disease can be prevented by steeping the seed in a solution of copper 
sulphate before sowing. The Department of Agriculture' has introduced the 
practice of seed steeping among the agriculturists of the' Province and there 
is an annual sale of 40,0(5) to 50,000 packets of copper sulphate. These packets^ 
are offered to the public at a cost of one anna per packet and are supplied 
with printed instructions in vernaculars and English. It is estimated that 
this disease causes an annual loss in the Bombay Presidency of about 5*10 
per cent of the crop, which is equal to about 10 lakhs of rupees; during the 
past year seed treatment was carried out over about 850,000 acres and this' 
method is now becoming established as part of the ordinary" agricultural 
practice of cultivators of juar. 

Question 11.— Ceops. — (a) (i). The Botanical Section at Pusa is primarily 
concerned with the improvement of crops by plant breeding, that is, the 
production ol new and superior types by selection and hybridisation. A new' 
type may be an improvement on the existing crop because it is—(1) superior in 
tile quality of its product, (2) heavier in yielding power, and (8) resistant to 
disease. 

The third property may of course be a potent factor in the increase of 
yield. The achievements of the Botanical Section at Puss, during the past 20 
years, have already been submitted to the Commission in the memorandum 
^ describing the work of the Section. 

Examples of the improvement of crops by selection are afforded by the* 
success of Pusa 4 and Pusa 12 wheats, gram types 17 and 25, linseed types 
12 and 121, Hibhevs cannabintts type 3 and tobacco ty]>c 28. The Pusa wheats, 
linseeds and grams are superior both in quality and yielding power, and the 
two former artj in many areas resistant to rust disease. The Pusa types 
of Hibiscus cannabinvs and tobacco are superior in quality and command a 
higher price. The wheats Pusa 52 and 80/5 are examples of improvement 
h^ hybridisation. Pusa 52 is a hybrid between Pusa 6 and Punjab 9, it is a 
bearded wheat which is increasing in popularity. Pusa 80/5 is a hybrid betw^een 
Pusa 4 and Pusa 6, it is still imder trial. At the present moment work 
is in progress on wheat, tobacco, linseed, gram, sugarcane, oats, arhar and 
ether crop.s and new types are being produced by selection and hybridisation. 

It should be recognised that there is a limitation to the improvement of 
erop.s by plant breeding and that limitation depends upon the indigenous 
agricultural practice. A heavier yielding type must make greater demands on 
the soil and its introduction should be accompanied by a change in the local 
system of agriculture which wdll enable the soil to regain its fertility. Unless 
this is done the yield of the new' type must inevitably deteriorate until a new' 
balance is struck between crop production and the regeneration of soil fer¬ 
tility; this balance will probably come somewhere about the level of the old 
yield of the local crop. 

The breeding of types w'hich are resistant to disease offers at present one 
of the most promising lines for the improvement of crops In India. The 
Botanical Section at Pusa is working on this subject in collaboration with the 
iMycoIogical Section. At present a joint research is in progress which has 
for its object the isolation of a type of arhar resistant to wilt disease and 
the types of linseed and gram, wWch have been isolated in the Botanical 
Section, are being tested for wilt resistance in tdie Myc/ological Section. Further 
work on these lines will be taken up as opportunity offers when the new* 
types which are being produced in the Botanical Section are available. 

The introduction of new crops from other countries is one of the easiest 
methods of improving agriculture. The new crop however does not always 
succeed in its new home and under these circumstances an improvement in 
the local crop may sometimes be effected by hybridisation with the local type. 
Thus European oats are not a success in Bihar and at the present moment 
experiments are in progress in the Botanical Section W'hich have for their' 
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object tbe crossing of these oats with selected local types and the ultimate' 
improvement of ^e oat crop by the production of a new hybrid oat, A 
importation which has proved a success is that of Adcock tobacco, 
®ii8 tobacco wag introduced into India .by a commercial company and is one- 
bf the best of the American cigarette tobaccos. It yields in India a bright 
leaf and is being used in the Botanical Section as one of parents in some 
crossing experiments which have for their object the production of a high 
grade Indian cigarette tobacco. The crop of Adcock tobacco which is oeing 
grown in India under the agency of the com]>any will this year probably cover 
12,000 acres and reach a yield of 8,000,000 lbs, 

(in) The distribution of seed of improved varieties of crops is carried out 
ill India almost entirely by the agency of Government Departments of 
Agriculture. The introduction of the Pusa wheats into the United Provinces 
and the Punjab was accomplished by nusing the seed crop at Pusa, and also 
on local indigo estates, where the crop was under inspection by the staff of 
the Botanical Section, and sending the seed to the Departments of Agricul¬ 
ture in the United Provinces and the Punjab. These departments then 
multiplied the seed on their own farms and distributed it to growers. The 
use of private estates for the production of seed enabled a very much larger 
quantity of seed to be produced than w'ould have been possible had the area 
under the seed crop been restricted to the land available for this purpose 
on the Pusa Estate, and, as a result, the area under these wheats increased 
very rapidly. A similar use of indigo estates in Bihar has been made by 
the Bengal Department of Agriculture for the production of seed of the 
improved varieties of jute which have been produced by this department, 
in this case the object of growing the seed crop in Bihar was chiefly to avoid 
coutaniiuatiou with inferior jute such as might result if the seed were raised 
in Bengal. The actual distribution of jute seed to the ryots in Bengal was 
at one time carried out by selling the seed in As. 4 packets at the polic-o 
flufnafi. 

The detunucl for seed of the Pusa types of wheat, linseed etc., is always 
in excess of the quantity which can be produced in the Botanical Section. 
Most of the seed grown in the Section is supplied to the Provincial Depart- 
ment<s of Agriculture wlio thus peritxlically renew their seed supply and 
maintain the purity of their product. These Departments of Agriculture 
multiply the scH>d and distribute it to ryots in their Province. They natu¬ 
rally maintain a high standard of quality and purity in the seed which is 
supplied to the public thniugh their ageiny but there is at pre-sent in India 
no le<?isIation such as regulates the supply of agri(!ultural seeds and protects 
tlie pundiBKer in other countries. In thase countries where Seed Laws exist, 
vendcu’s of seeds are required to furnish a written or printed label containing 
0 statement specifying (1) the (*ommonly accepted name of such agriculturtu 
seeds, (2) the percentage by weight of purity or freedom of such seeds from 
foreign matter, (fl) the percentage of germination of such agricultural seeds 
together wuth the date of test, (4) the full name and address of the seeds¬ 
man. dealer, etc. The law bolds the dealer responsible for the accuracy of 
such statements and thus enables the purchaser to inform himself as to what 
he is buying. Any infringement of these orders makes the dealer liable to 
punishment. 

Seed testing and the certification of seed have now become matters of 
international interest, and progressive countries have all established seed test¬ 
ing laboratories where thorough and scientific analyses of samples of seed 
are made and certified for a nominal charge. Aa long as the supply of pure 
agricultural se^da is restricted to Government departments such legislation is 
scarcely needed in India but with the growth of private enterprise some systems 
of certification of seeds will be required to protect the Indian ryot. 

(r) The efforts of the Botanical Section at Pusa in improving crops have 
been successful in the oaee of wheat, gram, linseed, tobacco and Hibifeut 
cannabinus and an account of the success of the Pusa varieties of these crops 
will be found in the memorandum already submitted to the Commission, m 
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the Annual Keports of the Section, Memoirs of the Department of Agricul¬ 
ture in India, (Botanical Series), in the Pusa Bulletins and in the AgricultunU 
Journal of India. Tt is estimated that the area under Pusa wheats in Northern 
India is now well into the second million acres and that the increased profit 
*'i the growers is about Ra. 15 per acre. The dividend on this item of work 
if therefore well over a million sterling a year. The Pusa tobacco type 28 
was estimated four years ago to be growing over about 60,000 acres, the 
x^ahie of the crop being about Rs. 25 per acre above that of the local kinds, 
ihe Pusa linseeds have given yields about 40 per cent higher than the local 
type in trials at Pusa and have a good oil content. They are being grown on 
an increasing scale by an oil crushing factory in Bihar and the demand for 
this seed is increasing. In addition to the success which Has been achieved 
id India it is worth mentioning that Pusa wheat«$ have taken prizes in 
Australia and indeed Pusa 4 is one of the wheats distributed by the Queensland 
I'cnartment of Agriculture. The Pusa linseeds have been tried in Iraq with 
marked success and it is probable that one of these will be adopted by the 
local Department of Agriculture for distribution. An account of the im¬ 
proved seeds w’hich are now available from the Botanical Section at Pusa has 
recently been published {Afjricidtural Journal of /ndta, Vol. XXT, page 190, 
3fay 1926). 
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Oral Evidence. 

A.1869, T/i#? Chairman: Dr. Shaw, you are the Imperial Economir 
Botanist?—Yes. 

A.1870. You have prepared for the Commission a note of the evidence 
that you wish to give. Do you want to say anything in amplification of that 
note at this stage?—^No. 

A.1871. Are you satisfied with Pusa as a site for this institution?—Y'es. 
Of course the ideal site for an institution like this w^ould be a place which 
^uld grow all the crops in the country and was equidistant from all the 
important centres; but that cannot be realised. Here, in Pusa, the only 
disadvantage is the travelling facilities to the place. The communications 
are bad and there is no reason w'hy they should be as bad as they are at pre¬ 
sent. They were much better 17 years ago. 

A. 1872. You mean more convenient connections?—Yes, the railway coxi- 
nections were more convenient than they aye now. Otherwise here in Pusa, 
so far as Northern India is concerned, we are roughly between Eastern India 
and North-Western India and 1 think we cjan grow most of the crops, with 
the exception of cotton, which are grown all over Northern India from Assam 
to the North-West Frontier. 

A.1873. How about the co-ordination between department and depart- 
meat at Pusa? Are you satisfied with that?—Yes. T have always founa it 
quite easy to co-operate with my brother officers in other sections. 

A. 1874. Are you satisfied with the touch between Pusa and the Provinces?— 
Not altogether, because 1 think, as you will see from my note, the whole 
organisation of research in India needs revision. The agricultural problems 
which confront the different Departments of Agriculture are not limited by 
the political boundaries of tJie different Provinces and we should have some 
organisation (I have sketched an outline of the sort of thing that appeals to 
me) which will co-ordinate the research work on the major problems all over 
the country. 

A.1875. Do you think it feasible, in the face of the Reforms, to attempt 
to organise research and demonstration in the territorial sense in accordance 
witli the distribution of the crops?—I think so. Perhaps not demonstration; 
that must be left, I think, to the local Departments of Agriculture, but I 
see no reason i^hy research work should not be organised under bureaux, 
such as the Sugar Bureau which you have just examined, and the Cotton 
Committee. I see no reason why the research work on the major problems 
should not be organised on those lines. 

A. 1876. It has been found a great deal more easy to finance the Indian 
Central Cotton Committee than one would expect in the case of crops which 
are not export crops?—Yes, that I imagine, is the case. Finance and that 
sort of thing is not my concern. 

A. 1877. Have you anything, other than that which you have set down 
in your note, which you would like to say about the teaching at Pusa?—I 
would like to say that considering the fact that agriculture is of such supreme 
importance in India the number of students studying, say, economic botany, 
is perhaps from that point of view small. But considering also the fact that 
practically the only employment for these men when they are trained is by 
hlling the vacancies in the different Government Departments of Agriculture,, 
then I think that the number of students is quite enough. We have more 
students than there will be vacancies for in Government service. 

A.1878. Have you yourself any experience of demonstration and propa¬ 
ganda?—At one time in my service 1 was stationed in Madras for six months 
and I had charge there of the spraying operations against the palm diseases 
on the West Coast. That is practically the only experience I have had. It 
was only for a short time. 

A.1879. Do you think that officers engaged in demonstration can do useful 
service by bringing to the notice of those who direct research practical 
prolAems with which the cultivator is faced?—Yes, I should think so. 


i>t. P. J. F. Shaw. 



212 


A. 1880. Tudor the present arrangements, as yon have told the Commission, 
demonstration is carried out under provincial organisations?—Yes. 

A. 188], J)o you think that, under these conditions, demonstrators in the 
Provinces are in a position to bring to the notice of officers at Pusa problems 
upon which attention ought to be directed ?—Under the present organisation, 
no. But there is much chance for the people who are engaged in the de¬ 
monstration work to bring to tlie notice of the research workers at Pusa 
those particular points which may catch their attention. 

A. 1882. Your note is very full and I have at this stage very few questions 
to ask you. 1 think my colleagues would like to hear from you what your 
own ti'airiing and past appointments have been.^—I was educated at the 
Imperial College of Science, London. I went there in 1904. I took the 
Associateship in Botany of that college in 1907 and the Honours B.Sc., London 
University, in 1908. After that I was on the staff of the college under Sir 
John Farmer for two years and was engaged in teaching and research work. 
I came out to India in 1910 and uas posted to Pii.sa as Assistant to Dr. Butler. 
In 1913 T was posted to Coimbatore to fill a leave vacancy for six months. I 
returned to Pusa at the end of that and I have been here ever since. I 
succeeded to my present appointment in 1924. I have practically been at 
Pusa during all my service. 

A.1883. Wore you at Pusa when Mr. Howard was here?—Yes, for 15 
years or more. 

AM884. Did you work directly under him?—1 did not work under Mr. 
Howard at all ; I was under Dr. Butler. 

A.1885. Vrofp,svtr Gangulfc: Where did you get your training in plant 
genetics?—^Generally as a part of the botanical course when I took my 
botanical degree. 

A. 188<i. But you were originally a mycologist?—I specialised in Mycology 
when I came out here. 1 took my D.Sc. in Botany in 1916 the London 
University. 

A.1887. The Chairman: Do you see a great field of work before your de¬ 
partment?—J think there is and there always will be, because in my work 
no finality can ever be reached. 

A.1888. The question to decide is w^hich problem you should tackle first? 
—Yes. 

A. 1889. Who, in fact, take.s that decision?—The responsibility as to the 
work that is done in the section rests with myself. But T submit the new 
work that J lake up to the Director of this Institute before starting it. 
That is the rule of the Pusa Institute. 

A. 1890. That is, if jvou come to a point where new work is to be taken 
up and there is a question as t^i which of tlie crops should receive attention, 
you submit your ideas on the point to the Director and he decides?—That 
is according to the Pusa rules. 

A.1891. Do you know whether the Director decides that question on your 
notes and his own experience, or does he consult the Heads of other sections? 
—I think in theory it should be done by the Pusa Council, but in actual 
practice, of course, when there is a choice between several problems the man 
who has to do the investigation is always attracted more by one problem 
than by others, and the Director generally would adojit the suggestion which 
appealed most to the man who had to do the work. 

A,1892. What is the constitution of the Pusa Council?—It ctwisists of the 
Director and the Heads of the Sections. 

A.1893, So that you are a member of the Council?—Yes. 

A. 1894. When was the last meeting that you attended?—The last meeting 
was very recent. I think it was convened possibly three weeks ago. 

A.1895. I was wondering whether, in your experience, such questions as 
the way in which a problem is to be tackled are, in fact, submitted to the 
Council?—As a general rule they are not, and the meetings of the Council 
have been very few. 
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A.1896. 1 suppose these crop problems are very often capable of bein^ 
tackled in their component parts section by section, as, for instance, the 
botanical • aspect of the problem and possibly the chemical asp^t of the 
problemH—Yes; there is one piece of work which is under investigation by 
two sections, that is to suy, by the Botanical Section and the Mycological 
Section. 

A. 1897. How IS that particular experiment arranged for?—The Myco- 
logical Section was working on the disease and it really arose out of a 
conversation between Dr. Mettae and myself. 

A.1898. It was not co-ordinated by the Pusa Council?—It was not. Dr 
McBae was working on it and we discussed the matter and decided to take 
up the subject from the point of view of plant-breeding and simply took it 
up. On the other hand, the proposal regarding the tobacco investigation, 
the study of the American tobactos and their crossing with the Pusa type 
28, was submitted to the Director and it was sanctioned. 

A.1899. Sh James MacKenna: You consider that, as the provincial 
departments are strengthened, applications for help to Piisa are likely to 
be fewer; is that your experience.^—I think the applications for help to 
Pusa become fewer because the provincial departments know that li they 
make an application to Pusa for assistance, the touring expenses of the 
officer who visits them would be charged to them. 

A.1900. That js a new rule under the Fundamental Rules?—That is a 
new rule under the Devolution Rules. During the last few years since 
that rule has been in ft'rce, 1 think there have been hardly any applications 
for assistance, for a personal visit, by the members of this Institute to the 
Provinces. 

A.19(i1. So that the Devolution Rules are a very serious limitation on the 
relations of your Institute with the Provinces?—It is. Even supposing that 
I have money in my allotment for travelling allowance which would peimit 
of my undertaking a piece of work for a Province, yet, if the Province asked 
me to do that and even if 1 am prepared to spend my grant on that work, 
the Province will have to pay for it. 

A.1902. In the old da.ys it was the custom to give short courses of lectures. 
Am 1 correct in understanding that they have been stopped under similar 
rules?—I think the Government do not look with a kindly eye upon them. 
The only students I have had in that way have been the students in animal 
husbandry from Bangalore w ho came here for a couple of months. 

A. 1903. But these students were under the Government of India.®—Yes. 

AJ904, I have heard that they have stopped these shor*t courses because 
the view of the Government of India is that they are a provincial concern. 
Is that correct?—That is correct as far as I know\ 

A.1905. In view of nil these limitations, do you think it would he possible, 
without any great financial readjustment, to organise work on some of our 
scientific subjects by bureaux such as you have suggested to the Chairman; 
these bureaux would meet regularly, and would consist of representatives of 
the workers in the Provinces and at PusaP—That is my idea. I think these 
bureaux should be organised on the problems and not on the subjects. I 
would not have a Chemical Bureau but I would have a Soil Bureau. 

A.1906. Do you consider the abolition of the sectional meeting to be 
a mistake?—They died a natural death from the travelling allowance con¬ 
sideration. The Provincial Governments in some cases would not meet the 
expenses of the officers. I think that was a great mistake. 

A.1907. Now on the question of teaching. How many recruits have there 
been to the Imi>erial Agricultural Service on the botanical side cluring the 
last 5 years?—T am afraid I could not give you the number off-hand, I have 
no doubt that the figulte can be obtained in Pusa. 

A.1908. Are they a small number or a large number?—I should say. 
small. 
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A,1909. You could not give us the approximate recruitment for the last 
10 years?'—1 should not care to do that. 

A. 1910. Would you say that it would be large or small?—I should not think 
that it would be large, but I should not care to give it. What do you con* 
sider to be large? 

A,1911. I should consider 20 large?—I dc not think it is as big as that. 

A.1912. In view of the fact that there are so lew posts available in the 
Imperial Agricultural Service, do you think that undue emphasis is being 
laid on the question ot post-graduate training at Pusa, and would you not 
be simply providing a course which would very seldom be used?—If the Pro¬ 
vincial Departments of Agriculture hlled their vacancies from men who have 
been trained at Pusa, I should think there would be one vacancy in a year 
and r am supposed to turn out 2 students every year. 

A. 191*1. One of whom may get a job and the other may not.^^—That is what 
I had ill iiiY mind when I said, a little while ago, that I do not think the 
number ot the students is small when you consider the prospect of subsequent 
employmeiil for them. 

A.1914. You know that it has always been a reproach that little is done 
in the way of teaclnng. Do you not think it would be better to give up the 
present kind of post-graduati' teaching and to start something like what is 
given at the llothamsted Institute, i.c., courses for specialis''<l workers or 
refresher courses?—You menu a relresher course, with a view possibly to 
promote people to the higher grade? 

A.1916. Not necessarily. Men in the service might want to go to Pusa to 
keep themselves in touch wdth the library and lalioralory. There might be 
study leave couiscs for the Indian n embers of the service?—That would not 
appeal to me. On the whole, I thin.t it is better to go on with the present 
system. 

A.191G. You would rather have a paper scheme which is never filled up 
with students and which is always a sort ot reproach. A sectional Head came 
before us and told the Commission that he had got two students. Is there 
any likelihood that the present post-graduate courses will ever he of much 
importance?—If these men are to fill the vacancies in the Department of 
Agriculture in India, I think there is. 

A.1917. You point out that there are several linntatioiife to Pusa; but, 
apart from the question of inaccessibility, which is obvious, there are not 
very many limitations to Pusa as a site tor a central institute, beyond the 
fact that cotton, and of course to a certain extent rice, cannot be grown 
here?—A lot of rice is grown in the district. 

A.1918. Do you think there is a site anywhere in India w’here one could 
get a farm where every crop in the country could be grown?—No. 

A.1919. So, from that point of view, Pusa is no worse than others?—Pusa 
is no worse from that point of view. Every place will have some disadvan¬ 
tage; the disadvantage here is the railway communication, which is capable of 
improvement; it need not be as bad as it is. 

A.1920. Professor Gangidee: Have you approached the Railway Board 
with regard to railway communication.^—I have not; it is not my job. 

A.1921. Do you know if the Institute, ns an organisation, has done so?— 
1 do not know. 

A. 1922. Can you tell us the fuitction of the Pusa Council?—It has to 
edit the publications and the memoirs; that is its main business; and it 
discusses matters of general interest, but not very often. 

A.1923. Does it publish the minutes of its meetings?—^That I do not 
know; the minutes go to the Director. 

A.1924. Do you have a colloquium, where the scientific officers meet 
together and discuss scientific problems?—^We are a small community here, 
end we all meet one another whenever we are not at work. 
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A. 1925. Therij is no regular meeting?—1 do not see the need of it. I see 
all my brother officers every day. It is not needed certainly where all the 
officers have the same social habits; it might be needed in the future, perhaps. 

A.1926. With regard to post-graduate training, to which you have al* 
ready made a reference, do you consider that the arrangement tor post¬ 
graduate training at the Pusa Institute is a help rather than a hindrance to 
research?—It is no hindrance to research at all. 

A.1927. Is it a he)p.^—I think it is. 1 am quite glad to have these mem 
But I would like to say that 1 think a very rigid selection is necessary that 
we should not take anybody who does not hold a good M.Sc. degree. Having 
got a man like that into a section for a couple of years, I hnd him useful, be¬ 
cause his training consists in assisting in the work of the section. 

A.1928. You had a number of students; could you tell the Commission Hie 
scientific qualifications of those students when they came to you?—I have 
had 4 since the course was instituted in its present form; 3 of them had 
M.Bc. degrees. 

A. 1929. In botany?—Yes. The fourth man was from an agricultural 
college; he had the highest qualification that the agricultural college could 
give, whatever that is; he came from the Cawnpore Agricultural College. 
One of these men is now in the Superior Service; another one only left us a 
little while back, and has not yet got any appointment; the other 2 are 
working in the section. 

A. 1930. After they receive their training under you, are you prepared to 
say that they are quite efficient scientific workers, and that they could tackle 
problems independent of any direction or any help?—They would be better, 
as every one would be, by being associated with somebody with wider experi¬ 
ence during their first few years of work. 

A. 1931. At least they go away from here with a scientific outlook?—Yes. 

A.1932. And, perhaps, with a bit of initiative?—1 hope so. yes. 

A.1933. Some of these men, as you say, are being appointed in the De¬ 
partment ol Agriculture in various Provincial Governments?—One man from 
my section was appointeil to the Sugarcane Breeding Station at Coimbatore. 

A. 1934. Recently, as you know, the Universities of this country have 
been sending out a number of students to various European countries for 
botanical education. Can you not develop the Pusa Institute as an institute 
for that sort of work, so that we can send our students to Pusa, not ptirely 
lor the Agricultural Service, but for economic botany and botanical educa¬ 
tion generally?—As tar as I can see, it is entirely a question of accommoda¬ 
tion. J cannot take any more students now. 

A. 1935. Given the awominodation, could it be done?—Given the accom¬ 
modation and the staff, it could be done, I suppose. I cannot manage any 
snore now, i am alone in the section. 

A,193(). In one word, would you like to see this Institute developed as a 
post-graduate college for scientific education, with a large iiumher of students, 
like, for instance, the Imperial College of Agriculture in Trinidad and the 
Imperial College at Tokyo? Would you develop this Institute, not only for 
agriculture, but for higher scientific education?—No, I would not; I wou?-3 
keep it to its job, wffich is agriculture. 

A.1937. Would you develop it into a Central Imperial College of Agri¬ 
culture?—Yes; T should like to see all the men who are appointed to the 
Department of Agriculture coming from here. 

A. 1938. Would you affiliat<» it to the University, so that you could confer 
degrees?—I would not affiliate it to the University. 

A.1939. The Chairman: Not even to the extent of giving a degree on 
thesis?—! would prefer not to affiliate it to any University. 

A. 1940. ProftsHor Gangulee: Do you think you could attract students to it, 
without having it affiliate to any University?—Given a reasonable prospect 
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of subsequent employment, you would not have any difficulty in attracting 
students. 

A. 1941. The student gets a certain amount of training here, and he goes 
to Europe, to Kothamsted perhaps, or some other institute and gets his 
D.Sc. All the credit for his D.Sc. thesis goes to the Kothamsted Experi¬ 
mental Station whereas you have done the foundation work?—That is true- 

A.1942. Many of our students go away from this country to European 
Universities to get that recognition; would you not raise the status of the 
Pusa Institute to that of any European post-graduate institution?—1 do 
not think so, because we must keep the technical side of our ivork before us. 

A.1943. With all the equipment and facilities that you have here, you 
would not develop this Institute in that direction?—Not for general science 
teaching. 

A. 1944. I am talking about agriculture only, post-graduate training in 
agriculture. Would you be C'onteiit to develop this Imtitute into a Central 
Institute the whole of India? 1 envisage the time when the people from 
the neighbouring countries will <‘ome to Pusa to study probleiim of semi- 
tropical and tro])ical nature?—T am afraid the development which you sug¬ 
gest would interfere very much with the research work and the activities of 
this place for the benefit of Indian agriculture. T shouid like to have, as 1 
said earlier, these 3 or 4 students in the section, but the development which 
is being suggested would, it seems, entirely alter the character and the use¬ 
fulness of this place to the agriculture of India generally. 

A. 1945. You would confine the activities of the Institute to the narrow 
limits of providing men for the Indian Agricultural Service?—Yes, but 1 
would not exclude a man who was personally interested in agriculture, a 
rich landowner or anybody like him, from coming here il lie wanted to do so, 
provided there was room for him. 

A.194G. Are you in touch with the Economic Botanists of the other Pro¬ 
vinces?—I have been in service for a number oi years, and 1 know pretty 
well everybody in the service. 

A.1947. When you are carrying on a piece of research work here, do you 
Have any medium by which you can notify your provincial fellow-workers?— 
f can write to them, and I do Mrite to them. 

A,1948. Therefore, they are in touch with you?—When anybody that I 
know of in a Provincial Department of Agriculture is woi'king on tobacco, 
for instance, 1 am in correspondence with him. J am in correspondence with 
anybody like that who is working on something on which I myself am engaged. 
Tobacco work is going on in Bengal, and the Bombay Department keeps a 
small farm in Gujarat for tobacco work. 

A. 1949. And they are in touch wdth you?—Yes; 1 visit Nadiad and Dacca 
regularly. 

A. 1950. Are you in touch with any University Professors who are teach¬ 
ing botany.^—I used to have a certain amount of correspondence with one 
or two of them, but T am not very much in touch with the Universities. 

A. 1951. With regard to your suggestion for seed testing here, do you feel 
the need of a Pure Seed Act in India?—Not at present, but T think it will 
come in time. 

A.1952. With the development of plant-breeding work, it is sure to come? 
—Yes; it will come in time. J do not think there is any need for it at 
present, because the supply of agricultural seeds is practically restricted to 
the Departments of Agriculture. 

A.1953. Is there any arrangement here for seed testing and certification? 
—There is no such .arrangement; I do it occasionally, when I am asked to, 
but it is purely a private thing, and I always do it on the understanding 
that no certificate of mine can ever be dra^iged into a legal dispute. 

A.1954. The Chairman: What is your view of the relation ^tween teach¬ 
ing and research?—I have some experience of that in England, and my view 
is that people who are to be trained to do research mast be taught by 
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search workers. I do not agree with the view that is sometimes put forward 
that we should separate research from teaching entirely. Post-graduate 
teaching^ training of men to do research, can on^ be done by somebody who 
is doing research himself. 

A. 1955. What about the converse effect P—Do you think that teaching has 
a valuable influence upon researchP—I think it has; I think if one has got 
students to teach, one is compelled to take an interest outside possibly 
the one or two lines of research which one is conducting oneself. I do not 
think myself that teaching, provided there is not too much of it and it is 
post-graduate teaching, has a bad effect upon research. Elementary teach¬ 
ing of course is death to research. 

A.195G. Mr, Calvert: In continuation of what Professor Gangulee asked 
you, do you hud that University Professors of Botany take an interest in 
your work?—Yes, 1 have had correspondence with one of them. 

A* 1957. Do they come and visit you and see what you are doing?—No, 
but we write to each other, 

A.1958. What, in your opinion, should be the agency for the carrying 
out of work of indirect economic value, such as plants to prevent soil erosion, 
or reclamation of land, or things like that?—^Of course, all the Economic 
Botanists of the Agricultural Department have become absorbed in plant¬ 
breeding. I should think that would be the work of the Forest Botanist. 

A.1959. You would not make it any section of the agricultural work?— 
No; I would be inclined to give it to the Forest Department. Theye is no 
section ot the Agricultural Department, as it exists at present, which is 
-concerned wifh it. You might make a separate section, if it is considered 
more desirable that that work should be done by the Agricultural Depart¬ 
ment than by the Forest Department. 

A.1960. You have suggested a series of bureaux; would there be any ad¬ 
vantage in arranging them in the order of the portions of the plant, that is 
to say, one for the roots, one for the leaf, one for the fruit or the seed, and 
so on?—I do not think so. I think the scheme which i suggested for the 
bureaux was that each bureau should be charged with one of the major 
(problems of Indian agriculture; I think the subjects which 1 suggested were 
soils and plant protection, and then the principal crops; that is how I should 
allot subjects to the bureaux. 

A. 1961. Air. Kamat: In the scheme you suggest, you propose that the 
Agricultural Adviser tn the Government of India should be a Member of 
the Assembly ?—‘Yes. 

A, 1962. At present nobody prevents the Government of India from 
nominating him; but jiossibly, as the Government of India feel that they 
have not the power to initiate anything in the matter of the Departments of 
Agriculture in the Provinces, they do not think it worthwhile to do so, Un- 
Jess, therefore, the Governinent of India, that is, the Member of the Execu¬ 
tive Council, feels that he could do something, whbre is the advantage of 
having the Agricultural Adviser in the Assembly —I think, considering the 
importance of agriculture in India, the Agricultural Service should have a 
permanent representative at the headquarters of the Government and he 
should be free to deal purely with administrative questions. He should not 
be concerned with being the Director at Pusa and he need not necessarily 
ibe a man of technical qualifications. 

A.1963. What I was asking you was this; agricultural problems cannot 
possibly come up for discussion in the Assembly as they belong to a Trans¬ 
ferred subject. What, then, would be the use of having the Agricultural 
Adviser in an Assembly which cannot initiate anything at aD ?—^Do you mean 
that he cannot initiate any discussion in the Assembly at Delhi? 

A.1964. Very little at present?—think that is wrong; that is all that I 
can say. 

A.I965. You think he could do something?—I do not think you are wrong 
in your statement; but the principle is wrong. 
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A, 1966, But that is the actual state of affairs; and your scheme tries 
to change that state?—Yes; my scheme would change that. 

A. 19(57. Then, about your suggestion to have an All-India Agricultural 
Association; as the members would be drawn from long distances all over the 
country how is this Association to function?—There w'ould be an annual 
meeting of the Association and at the same time, in view’ of the very large 
distances in India, it would hold local shows in the different Provinces* 

A.1903. But, according to you, the membership is open to any one who 
is interested in agriculture?—Certainly; we want a large non-official element 
in the Association. 

A.1909, Therefore the membership might extend conceivably to, say, 20,000 
people and would the^*^ ever meet in a general meeting?—No; a meeting of 
the whole As.sociation would be an impossibility. 

A. 1970. Therefore, I ask how would your All-India Agricultural Associa¬ 
tion be useful to the country -It will have to be sub-divided. 

A, 1971. Into provincial associations?—It might perhaps not be advisable 
to sub-divide it in accordance with the existing provincial boundaries; but 
it will have to be sub-divnded. 

A. 1972. Your aim is to secure advice on agricultural problems?—My aim 
is to create a sort ol public spirit and interest in agricultural research and 
progress in India. That is what 1 think such an Association might possibly 
do. 

A.1973. It will not be of any use in solving agricultural questions, or 
in showing the agricultural needs and r^uii*ements of the public. In that 
respect it might fail. Suppose the public want a solution of a particular 
agricultural iirobleni. If this Association never meets at nil as a body as a 
whole, how would you obtain the lead from the non-official members?—It 
could very w^ell be met by delegates. 

A.1974. Then it comes to this, that it would have to resolve itself into 
committees?—Yes; you would have to have committees certainly. 

A.1975. Do you think that would be a feasible arrangement?—I think so. 
I do not see any other way of doing it. 

A.1976. Sir Henry Lawrence: You referred to some Devolution or De¬ 
partmental Rules and said that they were a handicap to you in douig the 
necessary touring. Will you refer me to the particular rule you mentioned? 
—This is the rule which w^as communicated to me by the Agricultural Adviser 
to the Government of India: * It is the accepted principle of the Govern¬ 

ment of India and the local Governments that whenever an extra expendi¬ 
ture IS actually incurred by the Central Government on account of the ser¬ 
vices rendered to Provincial Governments by one of its officers, a claim for 
it can be raised on the Provincial Government, and vice vei^sa. Acting upon 
this principle, the Audit Deparmtent insists on claims being made on Pro¬ 
vincial Governments for any expenditure incurred by the officers of this 
department in undertaking any w'ork or tour at the special request of pro¬ 
vincial departments. If you so desire it you may make use of this informa¬ 
tion in your reply to the Questionnaire of the Royal Commission on Agricul¬ 
ture.' 

A.1977. Sir Ganga Bam: Is that a departmental rule or a Devolution 
Rule?--It is not a departmental rule. 

A.1978. Sir Henry Lawrence: There is no mention of a Devolution Rule 
in this statement?—No. I think we should be allowed to tour for the pur^ 
pose of consultation with another officer of another department who is en¬ 
gaged on the same line of work. 

A.1979, Sir Ganga Bam: On invitation or on your own initiative?—One 
would naturally write to the man who is engaged on the same line of work 
as one’s self, and suggest that it would be desirable to meet for t^e purpose 
of discussing and working together. If an officer at Pusa wwe to put up, 
as a reason for going on tour, the fact that he wished to discuss his work and 
its possible line of further development with another officer engaged on the 
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same line of work, 1 do not think that tour would be sanctioned. Touring for 
the purpose of consultation with another officer engaged in the same line of 
work would not be sanctioned. 

A.1980. Sir Henry Lawrence: But you are not debarred by any Devolu¬ 
tion Rule that you are aware of ?—I do not know the Devolution Rules. 

A.1981. They can only be altered by the Government of India and the 
Secretary of State?—I iinderstood that these rules which prohibit us to a 
certain extent were Devolution Rules. I must say 1 have never read the 
Devolution Rules and I do not suppose I ever shall. 

A. 1982. This order merely refers to a ruling of the Audit Department?— 

I think the Audit Department acts oh the Devolution Rules. 

A.1983. Sir Ganga Bam: Do you see any possibility of breeding wheat 
seed to suit the soil of Bombay and Madras in place of cholam, hajri and 
other winter crops?—T am afraid I dO not at present. 

A. 1984. You do not sec any possibility of it?—Not of extending the culti¬ 
vation of wheat into the tropical areas of Madras and Bombay. 

A. 1986. Has any research been made about it?—I do not think so. 

A.1986, You think it is not possible?—I should think it would be impos¬ 
sible. 

A. 1987. But do not you accept the American principle that if the soil 
does not suit the seed a seed must be discovered to suit the soil?—^Certainly, 

A. 1988. Then why do you call it impossible?—There are limits to that. 
For instance, I do not think it would be possible to produce a variety of 
paddy which would grow in Scotland. 

A. 1989. I want to ask you specially about wheat. You think there is no 
pojisihility of introducing wheat in the place ot cholera, hajri, ragi and others 
in these tw’o Provinces?—I think that the temperature in these areas would 
render it impossible; that is my opinion. 

A,1990. Have you any experience of dry farming?—No. 

A, 1991. Have you visited any such place in America?—No. 

A. 1992, Do you think that the quantity of water has an effect on the 
yield of a crop?—In my experience in Pusa it has a very big effect. 

A. 1993. You mean the greater the quantity of water you use the more the 
yield?—We do not irrigate here. 

A.1994. Say, in irrigated tracts; have you made any research on that 
subject?—I have had no experience of irrigation at all. 

A.1995. 1 do not remember seeing it in the Agricultural Journal; but did 
you read the account of Mr, Howard making experiments in my village, 
Gangapur?—I have the file in my office. 

A.19£»6. With two waterings, where they generally give four waterings, 
he produced a 26 ])er cent gr«»ater yield of wheat; that, I think, was due to 
harrowing. What do yon attribute the success to? Do you think the real 
reason is that it is due to harrowing?—I should not like to give an opinion 
on that, because I ha\'^e not seen it, I was not concerned with the experi¬ 
ment itself at all. 

A.1997. Do you know that 140 inches of water is given for sugarcane? 
Is that a good practice?—1 am afraid you are getting me off my subject. I 
do not know about irrigation. 

A. 1998, Sir Thomas Middleton: You mentioned that in putting up cer¬ 
tain proposals (specifically in the case of tobacco cultivation) you submitted 
them to the Director?—Yes. 

A. 1999. That is, I presume, mainly for budgeting purposes, it is quite 
necessary that the Director should know whet money you are likely to need? 
—^It is also with a view to preventing overlapping and with a view to co¬ 
ordination .of work between the different sections. It is not a rule which is 
very strictly observed, I think. 
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A. 2000, I should suppose it would be ueoessary to bring to the notice 
of the Director auy such proposal which is likely to add considerably to tke 
cost ot your work?—Most certainly. 

A.2001. Otherwise the work of each section is practically independent? 
Each Head of the department is working independently.^—Yes. 

A.2002. So tiiat Pusa really represents a group of research institutes in 
the sense in which we use the term * research institute ’ in Britain .P—No. I 
think that is taking an extreme view of the case because^ as 1 mentioned 
earlier in my evidence here, we are alone in a small place. We are all toge¬ 
ther every minute of our lives and there is nothing to talk about except 
our work. That is the saving thing with regard to the point which you are 
raising now. 

A.2003. For example, your plant-breeding work here represents w’ork whicli 
is being done at Cambridge, Edinburgh and Aberystwyth.^—Yes, from that 
point ot view. I misunderstood you. 

A.2U04. Similarly with regard to the work in the Chemical Department? 
—Yes. 

A.2005. You have insisted in your evidence on the need for more frequent 
meetings between research workers?—Yes. 

A.2(X)(). You propose to secure that object ljy organising the work iiu 
bureaux ? —Yes. 

A.2007. The distances in India are very great, and the difficulty ot getting 
gatherings of consideiable siase is also great. Do you not think if you had 
these eight stereotyped bureaux, it might prevent research workers meeting 
as frequently as they ought, rather than have the effect of bringing them 
together.^—I cannot say that that point of vietr had occurred to me. 

A,200S. I ask for this reason; we have a Hesi‘arch Couucii, as you know, 
in Britain; we are organised more or less on the lines of your bureaux; we 
did think at one time ot arranging meetings of the separate groups, but we 
found that in tact the interests were so numerous that much more frequent 
meetings could be arranged if a few workers who were engaged on a specific 
point were empowered to meet as and when the necessity arose; that is how 
we solved the difficulty ?—^Yes; I do not see that that is 1 undamentally oppo.sed 
to what I have put forward in my note. 

A.2009. Jt is not fundamentally opposed, the object is the same?—Yes, 

A.2010. But the effect of organising by bureaux might be to prevent the 
very object you have in view ; at least, this is what we have found in our 
experience. The fact is that the more you attempt to classify on paper the 
subjects on w^hich agricultural research workers are engaged, the more diflS- 
cult it becomes to arrange lor frequent meetings?—Yes, certainly. 

A.2011. Your whole object would be secured if by some means it w^as un¬ 
derstood that workers would meet frequently and their expenses could be 
met?—That would go very far towards securing what is my object in this 
note, certainly. 

A.2012. In connection with the training of Indian students you referred 
to some disabilities under w'hich they labour. One is the obvious one that 
French and German are not languages that are taught in the schools, and 
you think special measures should be taken to overcome that difficulty ?—Yes; 
at the last meeting of the Pusa Council we discussed that point and the 
possibility of obtaining a tutor in French and German. At the present 
moment in my own section I try to give a little instruction in German to my 
students. 

A.2013. But the more serious difficulty seems to be the lack of grounding 
in mathematics, physics and chemistry?—Yes, that is the more serious 
difficulty. 

A.2014. There would appear to be no inherent reason why that particular 
difficulty should not be removed?—^No, there is no reason why that should 
not be removed, hut we cannot do an^hing to remove it hero. »We can do 
something with regard to French and German. 
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A.2015, You are pointing out that the training is defective ?—*That is the 
defect in the Indian University training as far as the students who come to 
us are concerned, 

A.2016. In answer to Prof. Gangulee you said you would rather not have 
any association with a University; do you not think it would greatly add to 
the attraction of Pusa from the students’ point of view if they were able to 
take a d^ree as the result of their study here?—I am afraid of that sort 
of thing interfering with the research work of economic value which we have 
to do. You see a good many of our investigations are of a kind on which I 
do not think a University would give a degree. 

A.2017. I ask for this reason; we have at the present time, 1 suppose, 20 
or 30 research students in training in Britain in connection with agricultural 
work, and of those who go to Cambridge I suppose quite half will take a 
degree while they are pursuing post-graduate studies; from the student’s 
point of view the possibility of qualifying for a degree certainly adds to the 
attraction of the post-graduate course. So far as I have heard, there has 
been uo raised from the standpoint of tlie institutions?—I was 

speaking purely of iny own section. My section is more difficult from that 
point of view than any other, because our work is on plant-breeding, as you 
know, and a problem in plant-breeding takes a long time to complete. It is 
very much more feasible in some of the other sections. 

A.2018. We have the difficulty which you indicate in plant-breeding, but 
you have the advantage over the British plant-breeders that you can put 
through two or more crops in a season?—Yes. 

A.2019. In Britain we have one crop in a year to deal with and therefore 
it is not a very suitable subject for a research degree?—Yes. I might give 
you an instance from the work going on now in the section. In the cold 
weather of 1924 or 1925 one of my students took up some cross-breeding work 
in gram; that particular student only got as far as the first hybrid generation 
in the next year. The present lot of students are carrying on that work but 
they will not finish it. I should think three generations of students will have 
passed through before that work can be published. 

A.2020. That applies to your own section; not necessarily to other sec¬ 
tions?—It does not apply to other sections to the extent to which it does to 
mine. 

A. 2021. Professor Gangvlee: But even in your own section students coiild 
undertake certain research dealing with plant-breeding. Take, for instance, 
the morphological character of arhar flowers; one of your students could 
undertake that problem and see what relation exists between the morpholo¬ 
gical structure of that flower and immunity of the plant from diseases?— 
Yes. 

A.2022. You will agree with me that that is a problem which could be 
undertaken by a post-graduate student, and it is a suitable subject for a 
thesis?—Yes, provided he is going to stay there for four years; four succes¬ 
sive seasons I should think would be required before you would be absolutely 
certain which way the resistance to disease was going with a particular 
morphological character. We have now had two seasons and I think we want 
two more. 

A.2023. Sir Thomas Middleton: But, from what you have already said, 
I think you would agree that so far as the giving of instruction in plant- 
breeding is oonc^ned, you are more favourably situated under Indian condi¬ 
tions than you would be in a temperate climate?—Yes, I think so. 

A.S024. Yon have a wider range of crops and a more rapid growing 
season-That is why I consider we are likely to get better results by training 
men here for the Agricultural Service than by sending them to Europe. 

A.2025. X>r. Sjfdor: Are these students whom you are training here in 
receipt of scbdarships, or are they probationers ?~-I will answer that quee* 
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tiion afterwards if I may. Some have scholarships and some pay their own 
way; 1 really could not tell you how many off-hand. 

A,2026. ^ir James MacKenna: There are no scholarships given by PusaP 
—I do not think so, 

A.2027. I>r, Ryder: With regard to your being linked up with other officers 
working in the Provinces, would it suit you if you had an opposite number, 
say wdth regard to botany, in all the Provinces, and your correspondence 
were officially recognised ?—I am able to correspond with them now, 

A.2028. But you are not able to meet them?—I do not say I have so much 
difficulty in meeting them as they have in meeting one another. You see 1 
can, subject to certain limitations, tour all India, but the man, for example, 
ivko is working on tobacco in the tobacco farm at Bombay cannot very well 
go to the tobacco farm at Dacca. 

A.2029. So that the chief thing is to bring these men together?—I think 
so. 

A.2030. Under you? Is that the idr^a?—I do not necessarily wish to put 
myself at the head of a hierarchy of Economic Botanists. 

A.2031. With regard to this question of post-graduate teaching 1 am 
going to read to you a Resolution of the Imperial Conference of 1926, and 
J will ask you whether you agree with the principles laid down there, The 
first requisite in a candidate tor scientific service is a thorough grounding in 
science in its broadest aspectb; it is only on the basis of such a training as 
is given by a well-conceived honours course in science at a University that a 
superstructure ot specialised training can be soundly built”?—1 agree w’ith 
all that. 

A,2032. ” The sub-comnuttee welcome the increasing importance which 
Universities are attaching to research and the tendency to emphasise the 
essential connection between higher teaching and research work.” Do you 
agree with that?—I agree wuth that, certainly. 

A.2033. Where does Pusa come in here?—I think we do both the higher 
teaching and the research work. 

A.2034. On a sufficiently large scale?—About 90 memoirs of a botanical 
series of the Department of Agriculture in India have been iiublished. Of 
these about 50 have been written by officers working in the laboratories at 
Pusa. 

A.2035. You say officers; do you mean students?—No, I mean officers of 
the Indian Agricultural Senuce. 

A.2036. But we want more memoirs from the students?—^Yes. 

A.2037. I mean this has a bearing on the training of students?—Yes. 

A.2038. The members of the Agricultural p'ervice are quite capable of 
looking after themselves, but what ^lould happen if you all disappeared?—I 
do not quite follow your (jucstion. Do you mean that the post-graduate 
r,indents here should have more chanc-j of publishing work? 

A,2039. Yes?—As I have just endeavoured to explain to another mem¬ 
ber of the Commission, in my owa particular subject it is almost impos¬ 
sible for a man who comos for a two years' coyrse to carry througn a 
line of work to a point at which he can publish it. When the parti* 
eular example which I mentioned just now is published I shall edit it at 
a joint effort of all the men who have been engaged on the work. In my 
own particular subject I do not see how a man can publish a piece of work 
which is his own in the two years that he is with us. 

A.2040. The Resolution already referred to says further, ** Specialised 
study necessary for scientific officers should be mainly of a post^aduate 
nature.” Is that right?—I do not see how it can be anything else. 
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A,2021* And again, In accordance with the usual practice of tJnirer- 
aities such specialised study should be taken under men who are engaged in 
research in the fields concerned/’ Now I put you this question; If we sent 
men from the Indian Universities to you who had a good grounding in these 
subsidiary subjects, would you like to take these men to train under your¬ 
self?—^In what capacity? 

A.2042. As post-graduate students of the section?—But surely that is 
what we are doing now. I take my post-graduate students from Indian Uni¬ 
versities. I take men who have already taken an M.Sc. degree, if possible. 

Is that not what you mean? * 

A.2043. I meant that, but you take only two men. Can you not take 
more?—I have not the room tor more. 

A,2044. If you were given more accommodation and equipment?—Yes, if 
we were given more accommodation and a larger staff, instead of taking 
only 2 a year we might take 4. But I should not care to take more than 4 
because 1 should not feel that I could give raj' personal attention to more” 
than that number. 

A.2045. As regards representation in the Assembly, this matter has come 
up not only in your evidence but also in the evidence of another gentleman. 
Do you know that an official member in the Assembly, unless he happens to 
be a Meinlier of the Viceroy's Council, has got to leave his ideas and opinions 
outside the door? He has simplj' got to sit and vote quietly. That is what 
ail official member does?—That is highly regrettable indeed. 

A.2046. 6’ir Ganga Bam: Do these post-graduate students, who come to 
you, come with an eye to getting Government service or do any of them come 
with a view to starting work on their own? Do you get these students from 
the talukdar and big landlord communities?—No; that I think is one of the” 
most serious difficulties. Practically every student who comes to us comes 
with the idea of getting subsequent employment under Government and what, 
in my opinion, is needed in India is that the big Indian landowners should 
ho more im liiied to send their sons for training in agriculture. 

A.2047. That has not been done yet in the case ot talukdars and such like 
people?—No application has yet been made to me by a man who would not 
at the end of his course have accepted a Government post, had it been offered 
to him. One of the students I have got at present in the section has a cer¬ 
tain amount of landed property, but he would certainly take up a post in the 
Superior Service if it were offered to him. I do not think that 1 have had 
anybody coming to me for training w'ith the dehl>erate idea of returning to* 
the parental estate and increasing the outturn of his home farm. 

A. 2n48. Profr»sor Gangulee: Would you express your views on the working 
of the Board of Agriculture?—The Board of Agriculture has not been, in past 
years, of very great interest to scientific ofiicers of the Indian Agricultural 
Service because its constitution is such that it is scarcely pa.ssible to discuss 
technical problems such as scientific officers have to deal with. The Board 
of Agriculture has been concerned more w'ith administrative questions and, 
very largely, with questions about cattle. As far as I am personally con¬ 
cerned, in recent years the Board of Agriculture meetings have been rather 
dull. That is all I can say. 

A.2049. Do you think it can be revived and made a very useful institu> 
tion?—No. I think the Board of Agriculture would always find its time 
taken up with discussions of an administrative nature. It is not a suitable 
body for the discussion of scientific questions. 

A.2050. Would you like to revive the Sectional Conferences.®—T should 
like to revive the same sort of things as meetings of these bureaux which' 
I have suggested, 1 think that is a more profitable line. 

A.2051. Sir Thorms Middleton: A.s.suming that in the future a demand 
were to arise for post-graduate training in your subject, do we understand 
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^tkat the limit of 4 students which you have mentioned is due to the lack of 
teachers and of laboratory accommodation, and that there is no limit imposedi 
by the facilities which the natural conditions of Pusa offer, or by the problems 
which remain to be tackled P—There is a limit by the natural omiditioiis 
which Pusa offers. In stating that the maximum number that 1 could take 
would be 4, I was supposing that the botanical area which you have visited 
this morning is to remain the sole area available for my work. Given in¬ 
creased laboratory accommodation and an extra staff 1 should take about 4 
students a year. If you go beyond that, you have got to give me more land, 
that was the point. 

(The witness withdrew.) 
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Dr* W. MeRAE, M.A., DJSc., Officiating hnpcrial Mycologist, Pnsa. 
ItspliM to tho QtMotionnairo. 

. QuKSTtax.—1 (a) (i) The Central Governtneiil will alway8 be deeply 
interested in agriculture ivliich is the main employment of the greet 
majority of the jieople of India. Some of the activities of the Central 
Government towards the improvement of agriculture are being carried out 
directly in the Agricultural Research Institute at Pusa, the Imperial Insti¬ 
tute of Dairying at Bangalore and the dairy farms at Karnal and Wellingfton 
atid indirectly by the levy of cesses on exported cotton and tea in order to 
provide funds for the Central Cotton Committee and the Indian Tea Associa- 
fion to further the many interests connected with tho«se two crf>p8. If Govern¬ 
ment would levy a small cess on the other main exports of agricultural produce 
such as food grains, oil-seeds, iibree, tobacco, coffee, rubber, spices and 
manures, an income sulficiently large w'ould 1>e secured to enable Government 
to hiiance operations to further agricultuial improvement in its widest sense 
to an extent comments urate with the need. 

For the administnition of such a fund an Advisory Board might be set 
up representative of the various interests. It would con.si8t of members 
representing the Departments of Agriculture in Btitish India and the Indian 
States, members for local agricultural interests anrl for trade and manu¬ 
facturing interests. It would be an All-India body. Its function would lx* 
to initiate and encourage research, experiment and demon.stration, to 
examine sclicmes of work and to allocate the necessary funds to carry 
them out. The organisation is intended to supplement the work being done 
by Departments of Agriculture in the Provinces and Btates. It is in no 
a ay meant to relieve Provinces of work they should and can doj it is 
meant to help where help is required. Permanent secretaries would be 
required who might divide the activities somewhat as follows: (1) crop-pro¬ 
duction and improvement, (2) animal husbandry, dairying and fodder-crops, 
(S) iinaius-*, economics and <’o-openition, (4> irrigation and engineering, aiu* 
(5) crop protection. 

The secretary in charge of crop protection would deal with plant disea-ses, 
juswt attjicks and the destruction of crops by wild animals. An example 
may be taken as to how such an organisation would function with respect 
to a disease. After considerable observation it has become estahlislied thac 
mo.saic disease of sugarcane exists in several varieties of cane in certaiii 
centres in most of th<‘ Provinces of India, the Punjab, the United 

Provinces, Bihar, Bengal, As^am, Bombay and Madras both on thick and 
on thin <anes. The disease is widt'spread in position but its extent is not 
yet known deiiiiitely. The immediate problems that need elucidation are 

(1) what i.s the extent of the disease in tlie various cane growing regions, 

(2) wbut loss does it cause, if any, and (3) how is it .spread and to what 
extent. 

The requisite information about the first i>oint can be found be.st for 
each Proviii<‘G by the staff in that Province. The other two points should 
be worked out jointly by the staff in the Imperial Department and those 
in the Provinces and States, Adequate experiments to find the pos8ibk‘ 
loss will have to he done in tropical India on thick canes aiid in Northern 
India on thin canes. At present experiments are being done on thick 
t‘anes at Coimbatore and on thin canes in Pusa but what is being done 
in other Provinces is not yet known. A definit^e co-ordinated set of field 
expenineuts is required in various part.s of India by several workers. Un- 
necessary duplication aloug some lines of work due to ignorance of what 
is being done elsewhere would be eliminated and necessary duplication 
along other lines would be properly provided foi*. Much laboratory work 
hm also to be airanged according to the skill and interest of the several 
workers and the facilities available or capable of being provided and money 
may be reqtiired to finance these aeti^ties. 
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The Advisory Board would form a conmiiitteB' of EutonufTogistav Fkisi; 
Pathologists and Agriculturists taking oare to see that the fullest contact 
was made with all the interests concerned. The committee would formulate 
a scheme of work; see what staff was avallablb in the Provincial, 
and Imperial Departments, allocate the problems amongst them and estimate 
what amount vrould be required of the Advisory Board’s funds to supple¬ 
ment what could be provided by the Provinces and States.. The report would 
be approved or modified as the case might be by the i^visory Board which 
would allocate the necessary funds or as much as was available. The 
members of the committee \rould carry out the parts of the scheme allocated! 
to them and report progress periodically as might be arranged to the 
secretary for crop protection who would keep each iadiwidual of the com- 
mittee and other persons interestefl informed of the progress of the work. 
Meetings of the committee would be arranged when necessary. Each indi¬ 
vidual worker would be responsible for writing up his own work for which 
he would get due credit in publication and the eompilatiorn of the final 
report W’oiild be the dut 3 ’ of the secretary for plant protectdon.. With such 
a scheme Directors of Agriculture in Provinces and States and all persons 
interested in disease problems would know' exactly where to^ go for informa¬ 
tion, as to w'hat had been done and as to the progress of work being done 
and, what w'ould be an inestimable boon, could make oi’rangements for being 
supplied with information from time to time as it became available. The 
responsibility for the means for bringing to the notice of cane grow'ers 
whatever methods or measures have been worked out for the atnelioratiiin 
of the effects of disease usually falls on the local Agricultural Departiuewts 
who ought be helped in certain circunistaiices as required. 

The sefaemo depends entirely on the provision of an adequate fund to 
be placed at the (lisposal of the Advisory Board. Advice backed by finan¬ 
cial help will always be eagerly sought after but without the financial lever 
the advice of such a Board would not, I think, receive the consideration due 
to it. 

(b) Work awaiting funds: 

(1) Study of soil fungi. The soil is not simply a congeries of particles 

packed together more or less firmly but it is teeming with 
various organisms that have a beneficial or a detrimental 
influence on the plants growling in it. The role of bacteria 
in the soil has been investigated to some extent and a con¬ 
siderable volume of helpful knowledge is at the disposal of the 
agricnlturlst. That certain fungi work on tin? organic and 
inorganic matter in the soil to make it available as plant food 
there seems to be little doubt, but this subject remains still 
to be studied in India. Some harmful fungi in the soil such 
as members of the genera Fusarhim, Pyihium and Bhizoctonia 
have been studied to some extent l>©t?ause they attack the crop 
itself but much remains to be done on this whole subject w'hich 
is of economic importance. 

(2) Study of sugarcane diseases. So important has this subject be^me 

that a special staff would find full employment for a consider¬ 
able number of years. The new canes bred at Coimbatore have 
opened up possibilities of disease resistance that w'ould repay 
consideration. 

(8) Study of fungi parasitic on the rice plant. Many fungi are found 
parasitic on paddy in certain cinmmstances. Occasionally one 
of them causes appreciable loss in restricted areas. Such a 
case was the outbreak of Firicularia in the Papanasasn taluk 
irf the Tanjore district in South India in 1917. Great damage 
was caused over 1,700 acres but next year fortunately the 
disease was absent. Though the necessity is not immedlatei I 
think a mycologist should take up the inreetigation ^ the 
fungi on paddy as a form of insurance. If ever a dmeaee 
became epidemic on paddy and could not he reelrioted, lept 
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would be too appalling to contemplate. We i^ould, accordingly^ 
be prepared with a full knowledge of what fungi are present 
and of the reactions of the plant to them. 

<4) Diseases of cereals require far more intensive study than they 
have had so far in India, e.g,, the 1 ife^histories of some of the 
smuts on hajra (PennUtinm typhoideum)y juar (Andropogon 
sorghum), Kodra (Paspalum scrohiculatum), sawan {Panicum 
frumcntaceum) and rice are not fully knovrn. 

t5) Diseases of vegetables have been touched very slightly. 

*(6) The virus group of diseases of which mosaic is an example has 
received little or no attention but the problem has become 
urgent on sugarcane. 

Question 2 (xi), —A two years’ course in plant pathology is provided 
and two students each year can be taken. Students urho have a science 
•degree of an Indian or foreign University or a degree of an agricultural 
college in India are eligible. Those who have done well in botany are 
chosen. Plant pathology is not usually taught in colleges and Universities 
as such so that post-graduate students taking the course know only such 
examples of the main groups of fungi as come within the course in botany. 
What is essential besides the knowledge and the training that the subjects 
of a degrc'e course provide is a good knowledge of plant anatomy and plant 
physiology and where that is present there is no inherent difficulty in 
giving the requisite training in plant pathology within the time to ht a 
•student for a post in a mycological lalioratory so that he can take up 
research w’ork. During the two years, however, most of a student’s time 
is taken up in acquiring knowledge of facta and methods and only simple 
problems in investigation can be undertaken. Provided a student has a 
good scientihe education and has the spirit of investigation the course is 
sufficient to train him to the point where he can begin research work him- 
•self. Men who undergo the post-graduate course in mycology look for 
employment in two directions, to the Universities as lecturers in botany 
and mycology and to the Departments of Agriculture. The present method 
of recruitment is suitable for the first but does not adequately meet 
needs of the latter. It would be preferable for Directors of Agriculture or 
whoever be the recruiting authority for the Province to choose from among 
Ihe diplomats of the agricultural colleges or graduates of the Universities 
or others the men they wish trained in this subject for their Provinces. 
>8uch men w’ould be training for a definite post and ivould not be hampered 
;hy uncertainty as to their future and the fear of unemployment. After 
passing through the course they should have a few years service in their 
departments and if their work justified expectation they should be sent to 
a foreign college for a year or more according to eircumstfinces to under¬ 
take a definite line of study. They would go with a personal knowiedge of 
the work they had to do in their own localities and with a mature mind 
capable of estimating new methods, of appreciating new points of view and 
of measuring themselves with their fellow^-workers. The cost would be 
well repaid by their increased vahie as investigators in the realm of plant 
pathology. 

Seeing that the standard systematic work in mycology, Saccardo’s 
** Sylloge Fungorum,” is written in Latin and that much of the best work 
along certain lines is written in German and French, a knowledge of these 
languages should be considered a necessary part of the mental equipment of 
a mycologist. A language teacher ought to be appointed to the staff at Pusa 
for the benefit of post-graduate students and tuition in these languages 
ought to be part of the training. Students in other subjects than mycology 
would be ben^ted equally. The students in my section at present en¬ 
deavour to learn to read descriptions of fungi in Latin and German but 
the time at my disposal to help them is so limited that a s|>ecial teacher 
for the purpose is really required. 

Considerable benefit would accrue to the Research Institute if a whole- 
dihne Dtreetor were appointed. At present the Director, being ate AgricuL 


Dr. V. M<Rae. 


l2 



228 


tiirai Adviser whose duties and retipoiisibilitieR outside the Research Instil 
tuti> have increased very (iousidorahly in recent years, has only a part of 
his time to devote to the Jnstitiite and is away from Ptisa for a consider¬ 
able period each year. The Joint Director is immersed in the mintitise of 
administration and beinp: also Head of a Section has not the time nor the 
authority to devote to j^eneral questions that aftect the sections. Besides 
a whole-time Dirc'ctor, 1 feel sure, would relievo research officers of much 
administrative work of a routine nature that ai present dissipates their 
energies and leads to much waste of time and sometimes to a loss of keenness. 
The present organisation is at best a make-shift brought about for reasons 
of economy which have now disappeared. 

Question 13 (?).—A paper on the Dissemination of Parasitic Fungi 
and Internal Legislation ” hy Dr. K. J. Butler discusses the methods by 
which fungi that cause plant diseases spread over comparatively short 
distances as from Province to Province or Slate to contiguous State an<i 
also over long distances as from continent to continent or State to Sttite 
separated by a wide ocean or very high mountains. The spread of plant 
«liseases is brought about hy the transference of sjmres and rnycHium hy 
means of the wind, water, animals, insects and man. The of 

a parasitic fungus does not as a rule live long ii' the absence of ihe plant 
on which it grows and is thus of comparatively little signifi(5aiu‘e as 
transferable infective material by the agents mentioned exeept man. Spores, 
produced usually in enormous numbers in exposed positions, are the main 
materials dis.seminated. All the agents can transfer spores for short 
distances but only birds, insects, wind and man can carry them long 
distances. 

Long distance or (li.scontimioiih .sjiread may ]>e considered first. AJigratory 
birds and insects .sometimes travel very long (listances and spores have 
been found in large numbers on parts of their bodies. Particles of dust 
comparable in size to that of spores have been blown for thousands of 
miles after being carried into the upper air by volcanic outbursts and 
violent storms. It is natural to expect that spores would he carried in 
this way too. Were this so, the diseases which they cause would be world 
wide. But a consideration of the distribution of the better known plant 
diseases does not ju.stify this supposition. The evidence is circumstantial 
but it is .so substantial in volume that wc may take it as a workable pro¬ 
position that infec tion by spores carried through the air from remote 
countries is not a contingency that need be taken seriously into account. 

There is abundant evidence, however, to show that many plant diseases 
at first confined to limited areas have, owing to the activities of man in 
transporting seed and living plants over long distances, been carried to 
regions in which they did not previously exist. Examples are the black 
rust of wlieat, the late blight of {lotatoes and the Iwif-disease of cofi^ee, 
which have followed tlieir respective host plants into most countries into 
which they have been introduced as a crop, and the mosaic disease of sugjar- 
cane once confined to the eastern tropics now occurs in almost all cane- 
growing countries. Nearly every introduced crop in India has tme at least 
of the diseases to whi(*h it is .subject in the country from which it came. 
Some years ago a case occurred in Coimbatore when a small parcel of sugar¬ 
cane setts from abroad arrived at the Cane Breeding Station with pineapple 
disease which does not occur in Coimbatore nor has it been found anywhere 
in India. 

In early days, when means of communication uere scanty and voyages 
long, the discontinuous spread of plant diseases was slow but at the present 
day .steam has speeded up communications to such an extent that almost 
every region of the world has been brought so close that parasitic fungi 
can live during the time required to traverse the intervening distances and 
as soon as airships become an established moans of communication the 
Inst deterrent in time and space will have vanished. 

Parasitic fungi, then, travel in association with their host plants but, 
as the fungi themselves cannot be effiectively dealt with directly and in 
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many cases ^nnot be detected hy on examination at the port of euti-y, 
the remedy lies in the proper control of the importation of the host plants 
with a view to see that the plants (‘ome in free from disease. Fortunately 
India is geographically particularly well situated from the point of view 
of controlling imports. On the north the Himalayas are practically impene* 
trable and the other boundaries are ocean girt. Only through Baluchistan, 
and the eastern boundaries of Burma is access available by the continuous 
spread of fungi. Across the narrow strait from Ceylon, too," it is possible to 
receive infective material but Ceylon has a well administered Pest Act, so 
India is protected quite effectively in that direction. 

In 1914 the Government of India passed the Destructive Insects and 
Pests Act and subsequently made several notifications under that Act. 

In forming the list of diseases to be guarded against one has to take 
into consideration (1) the destructive diseases likely to bo imported, (2) the 
fact that the degree of de8tructivenes.s in one country is no certain indica¬ 
tion as to the possible virulence when a disease is introduced into anothei* 
country and (3) the fact that too exhaustive a list would be irksome and 
hampering to trade. The first consideration is dependent on our knowledge 
of diseases in other countries. The most destructive diseases are known in 
most progressive countries but a great deal has to be done in every country 
and especially in countries where scientific methods are hardly yet applied 
to increase the knowledge of parasitic fungi especially on economic plants 
It is such diseases tliat have been listed in the notifications because we 
fear they will he destructive in India. To meet the possibility of a disease 
of little account in another country^ lieing destructive in this country thorn 
is no provision in the notifications for we liave no criteria by which to 
judge which are the likely ones and they could only be guarded against by 
(he total prohibition of import.s of all living plants, an ideal position 
which India is not ready for yet, though fortunately she is even now to 
a large extent self-contained in the way of most crops and important nursery 
stock of an economic value. The list of diseases is a modest one and 
the appli(*aiion of the measures of the Act cannot be said with the least 
degree of truth to be hampering to trade. Briefly the items are: — 

Potatoes against wart disease. 

Hevea rubber plants against Fames semifositiS. 

,^phaerosti}he repent. 

Fusicladium. rnorrosporu m. 

Sugarcane ,, Hoot-diseases. 

,, Pine-apple disease. 

Sevfh. 

(iummosis. 

Mosaic. 

Fiji disease. 

Coffee and Nevco. to be imported from America only by the Madras Agri¬ 
cultural Department. 

The strategy of the Act is to tackle the disease beyond the frontier by 
seeing that plants are free from specified diseases when they start on their 
journey to India. Dependence is placed on a certificate from a phytopatho- 
iogical institute supplemented in the case of potatoes by the consignor’s 
certificate. In the case of coffee and Hevea rubber an additional safeguard 
is provided by having the certificated plants come to a definite agency in 
India (the Madras Agricultural Department). While in the case of Fiji 
disease of sugarcane resort is had to total prohibition from the countries 
in which the disease is known to exist. 

As in all preventive mea.sures, it is difficult to get direct evidence on 
which to form an opinion as to the efiSioacy of the Act, but it is significant 
that the diseases listed have not come into India though imports of all 
the host plants have been made since 1914 when the Act came into force. 
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The offieinJs whose duty it is to see that the regulations are complied 
with are the customs officers at the various ports. Bo long as they act 
literally, make no exceptions and fearlessly j^fuse entry to consi^ments not 
fulfilling the regulations then the Act is being efficiently administered. In 
the declaration form given to passengers on entering an Indian port for 
the purpose of customs duty no mention is made of the restrictions on the 
import of seeds and living plants and this is a possible means by which 
a parasitic fungus might evade detection because of the lack of knowledge 
of a jjassenger. A note in the declaration form would be useful. 

Certain scientific officers are by notification granted some specified 
exceptions to the restrictive provisions and this is safe as each officer has 
available l)oth myeological and entomological advice but any other exception 
not granted by notifications is a source of danger. For example certain 
potato growing districts in Bombay are dependent on the annual importation 
of Italian seed This seed was by notification granted exemption from 
the production of the consignor's certificate that the plants were not grown 
within five miles of an infected field. Last year suddenly a consignment of 
potato seed from Germany was landed in Bombay without a certificate and 
exempted by an order of a secretary to Government. Germany is one of 
the countries badly infected with wart disease the one against which protec¬ 
tion is sought. Thus it has come about that the provisions of the notification 
have become nugatory and afford no protection against wart disease of 
potatoes. Only by notification should any modification be made and no 
exception should ever be given that is not actually mentioned in the 
notification. 

(ii) The continuous spread of plant diseases within a country or a conti¬ 
nent is quite a different matter. Here all the agents of dissemination play 
a part in spreading infective material for shorter or longer distances and 
season by season extend the area affected and most of the agents are at 
best only partially controllable. 

With the more accurate knowledge of the cause and the progress of 
disease many methods have been devised to meet the need for combating 
the multitude of diseases to which plants are subject. Some of the more 
important are enumerated. It is of course just a list of methods not by 
any means exhaustive and very often more than one of these methods is 
adopted against any one disease. 

J. Killing the causal organism on or in the plant, e,g,, steeping seed 
of Sorghum vulgare in a 2 per cent solution of copper sulphate 
against smut and exposing potatoes to a temperature of 80^ F. 
to kill the mycelium of phytophthora incestan$ that causes 
late blight of potatoes. 

2. Cutting off affected parts of a plant, e.g,, pruning JELeuea rubber 

against pink disease, coffee against die back^ fruit trees against 
various stem and branch diseases. 

3. Uprooting and removing affec'ted plants, c.p., rogueing potatoes 

against wilt, sugarcane against mosaic. 

4. Using protective sprays or dusts, (o) applied to the plants, 

spraying coffee with Bordeaux mixture against leaf-disease, 
spraying Eevea rubber with Bordeaux mixture against second 
leaf-fall, spraying vines with Bordeaux mixtur^ against mildew, 
spraying arecanuts with Bordeaux mixture against tmhaU 
disease, dusting grai>es with sulphur against powderly mildew, 
dusting seed of Sorghum vulgare against smut, steeping wheat 
seed against smut, painting cleaned wounds of trees agaihst 
several diseases such as coconut pahn against bleeding disease; 
(h) applied to the environment, e.g., soil sterilisation with 
formaline against damping-off of tobacco seedlings, sterilisatioii 
of implements as knives in the operations againi^ bud-rot of 
palms and flowers, bags, etc., after steeping seed. 
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6. Avoiding ounceptible varieties and using resistant varieties^ e.p., 
Pusa 4 wheat in the North-West Frontier Province li^ause 
it is resistant to rust and stands up to the wind, changing 
from to beneem as a fodder l^ause the latter is liable 

to an epidemic leaf-disease, substituting Bombay gram for 
Burma gram to avoid wilt, substituting exotic varieties of 
ground-nut (from the United States, Japan, Mauritius, etc.) 
to escape tikka disease. 

6. Practising crop rotation in order to starve soil fungi such asi 

Fusarium and Bhizoctonia. 

7. Avoidance of disease bearing material as in selecting setts of sugar¬ 

cane for planting. 

8. Avoiding manure on which diseased plants have been thrown 

especially with regard to garden crops. 

9. Avoidance of disease infected localities, when getting seed or new 

stock. 

Self-interest makes the grow'er attend to the various methods enumerated 
except perhaps in the last eases where he may not be so careful to safe¬ 
guard his neighbotir*s interests. There, in very special cases, legislation 
would be beneficial: 

(1) in legalising a campaign against a disease with a view to confine. 

it within limits, 

(2) in suddenly providing measures for dealing expeditiously ami 

drastically with a newly imported disease. 

(3) 111 stopping the movement.s of possibly infected plant material out 

of a badly infected area or into a disease-free region. 

The campaign against the bud-rot of palmyra palms in the Godavari, 
Kistna and Guntur districts has been carried on for nineteen years. In 
1908 the death rate was 80,(XK) per annum, in 1920 it was 8,(XK) but in 1925 
it was 17.000. The disease has not been eradicated and it is an example 
of the extraordinary difficulty of suppressing a disease once it has a good 
hold. What has been .lone is to reduce the magnitude of the loss and to 
restrict the spread. 

The second benefit would be had if a disease like that of wart disease 
of potatoes got into India. Nothing but prompt measures carried out 
drastically would give any hope of succe.ss. 

The third possible use of legislation is very limited and would be appli¬ 
cable in only a few special diseases that were carried almost exclusively 
on the plant parts and not by spores and where the locality to be pro¬ 
tected or defended against ivas pec'uliarly isolated. Madras is the only 
Province in India that has a Pest Act but I think each Province should 
consider whether it should have the legislation to enable these measures to 
be carried out if they became necessary. Celerity being an important 
factor in the initiation of the operations it would take too long to assume 
powers after the necessity arose. Within the borders of India legislation as 
a means of plant protection is of very restricted value. The study of the 
iundamental problems of diseases in relation to their host plants and the* 
environment, the working out of all i>ossible methods of attack or defence 
and above all teaching the cultivator that the losses from disease in his 
crops are preventable and that the means are within his powers is the true¬ 
way of dealing with diseases that already within our borders. 
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A.2()52. The Chalnnati: Dr. McUae, you are Officiating jmperial Myoolo- 
gisi*'^—yps. 

A.20513. Wc have youj* note of evidence before us. Do you want to say 
anything of a general character at this stage?—No. 

A.2054. Your note is very full and I have really very few questions which 
J wish to ask you. I think that we should like to hear about your own 
training aiid past appointnients?—T got the M.A. degree aud subsequently 
the B.Sc, degree at Edinburgh University. After the final B.Sc. examina¬ 
tion, Professor Farmer asked me to become his Demonstrator in Botany 
in the Royal College of Science, London. I was there for two years, wlum 
I got the appointment of Supernumerary Mycologist at Pusa, X went to 
Germany for 7 months, most of which time was spent at Munich where 
1 studied plant diseases in Professor Freiher von Tubeuf’s Laboratory- 
1 was in Paisa for a year and 9 months as Supernumerary Mycologist, then 
I vrent to Coimbatore as Government Mycologist for Madras. In the last 
year and a half of my stay in Coimbatore I acted as I’rincipal of the 
College; T was transferred to Pusa in 1920, since when 1 have been here. 

A.2055. Do you think that this site at Pusa is one which is suited tor 
the work which is being carried on in the institution?—Mycologically. it 
is suitable. There is only the difficulty of its position; certainly a site 
south of the river, on the main line, would be more convenient both for 
us and for visitors. But so far as rny work is concerned it is rather a good 
place. Tt is interinodiate between the Western belt and the Easlcrn belt 
and we can grow the crops of both sides with the result that 1 have 
coinmand of a large number of crops on w'hich to study diseaKos. 

A.2056. Are you satisfied with the degree of co-ordination helwccii kc< tion 
and section?—Yes. We meet continually. Whenever sometliing goe^ wrong 
with the agricultural side of my* work, with the field experiments. 1 go 
at once to the Agriculturist and he comes to my assistance. When f have 
got to carry out a field experiment I go to the Agriculturist beforehand, 
consult him and arrange with him as to when and where the field experi¬ 
ment can be done. The same is the case with the Botanist, the Chemist 
and the o^her Heads of Sections. So that, whenever I want ludp, I have 
no difficulty in getting it, likewise I am equally ready and willing to help 
the others. 

A.2057. Hoav about initiating new direction.s of research? Is the 
officer in charge of a particular section left to himself in that matter?— 
To a very great extent he is. For instance, a disease breaks out some¬ 
where but there is no foretelling when it is going to occur, nor can we he 
forewarned about it. Tf however it is a now disease and unforeseen expense 
is likely to be incurred, naturally one has to discuss the matter with the 
Director and see if operations can bo carried on. But in the nature of 
my vork, a good deal must be left to the Head of the Section, for one 
is veiy interested in some diseases and not quite so interested in others, 
and there is no particular reason why that should not be so. 

A.2058. You do not think that there is a danger that the Bead of a 
Section may tackle a particular problem because it interests him and lay 
aside problems which although they may not interest him, are of more 
pressing economic importance at that moment—1 do wot think he uould 
be allowed to do that. When the Director came to know about it through 
our monthly, annual or tour reports he would immediately bring pressure 
to bear on the Head of the Section. 

A.2059. How about the touch between Pusa and the Pr<ivinces?—Until 
the last six years we used to have sectional meetings. We had three such 
meetings in Pusa, held once in two years. Then came the groat financial 
stringency when it was difficult to get Mycologists from the Provinceh to 
<5t*me to Pusa and the meetings were held in abeyance. A meeting was 
due again this yeaj but had to be po.9tponed owing to the Agricultural 
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Commission. At any rate there is no inherent reason against holding 
these meetings. The members were debarred from coming beoanse of the 
dfficulty of getting the money for their travelling allowances. With only 
one officer in the section I do not get about the Provinces as much as I 
should like to. Whenever I can get an opportunity 1 tour in the Provinces, 
I meet the Mycologists. X)iseussions with them about the work afford much 
mutual benefit. 1 get help from them and they get help from me. 

A.2060. On occasions when you show signs of proposing to go to the 
Provinces, are you ever frightened by the bogey of these Devolution Rules? 
—If one is careful in writing down reasons for u tour one can get round 
the objections. The diseases that 1 am working with in Pusa are found in 
most Provinces in India so that 1 can go on tour to extend my knowledge 
of them. Madras, however, is the only Province whose diseases 1 am not 
actually working with but 1 can get to it also because I am responsible 
for the diseases of the Cane Breeding Station. Generally one has got to 
he very careful in planning one’s tours. One does not go quit© as often 
as one would like because of the rules, but I have never proposed a 
tour which has been stopped be<;ause of audit objection. 

A.2061, Do you get sufficiently early information from remote districts 
of the incidence of any new disease?—It is very difficult to answer a question 
like that. Diseases have been there for so many years. The only way to 
get information is when a person living in a remote district comes in 
contact with an officer of Government or some one in touch with such an 
officer. 1 will give you one instance} of my experience in Madras. A ryot 
from the south of the Presidency came with a box of specimens of grape¬ 
vines that were covered with the loveliest specimen of mildew; we knew the 
disease which is common in France; w© told him that we could not do 
anything that year; but that when he pruned his vines the next year, 
^ve would come and spray them; we did that and we were successful. The 
reason for his appeal to us was as follows. The Industrial Department 
was trying to persuade people to use oil engines to pump water out of 
their W'ells and an overseer who W’as fitting up a pump had a copy of the 
agricult\iral calendar published in Madras. In this calendar w^as a note in 
vernacular about the smut of mar. The man w'ondered if this plant-doctor 
who wrote the article had not a medicine for the vine diseiise. He put the 
specimens in his box and came to Coimbatore. At the pruning time we 
sprayed three gardens, one once, one twice and the other throe times. He 
found that two sprayingN ^^ere sufficient. Next year every one wanted to 
purchase the sjirayers and gradually as sprayers became available they w^ere 
bought. All that we promised to do w’as to send a man there each year to 
put all the sprayers in order at the beginning of the spraying season. 

A.2062. That was a good illu.stratioii of ilu*, utility of propaganda in 
the vernacular, was it not?—Yes. 

A.2063. Is not that a goo<i point on behalf of the literacy of the culti¬ 
vator ? —Yes. 

A.2064. Are you satisfied with the present arrangements for protecting 
India against the importation of plant diseases.^—I am satisfied with them. 

A.2006. Are there any occasions, in connection with your own field of 
working, in which it would be of any advantage if it were x>ossible to 
control movements of vegetable substances from ono Province to another? 
—I do not think there is very much field for that except in special diseases 
in special localities. The wind blows spores about so much that I do not 
think very much can he done in that way. 

A.2066. Have you anything that you would like to tell the Commission 
about post-graduate training in Pusa? You have probably heard the 
evidence given by the previous witness?—^Yes and I do not think I hai^ 
very much to add. In my subject, students come with probably the mini¬ 
mum amount of knowledge for any post-graduate course in the Institute. 
I have had four post-graduate students so far. Two of them were B. Ag.’a, 
one was a B^A. of Calcutta and the other was a B.Se. of Aberystwyth, 
Wales. 
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A.2067. Did vou hear Dr. Shaw’s evidence in fnllP—Yes. 

A.2068. Did yon hear his views about the inadvisability of linking up 
this institution with the Universities for the purpose of conferring a 
degree?—Yes. So far as the post-graduate students are concerned, I think 
there is no need for it. Each student has had a science degree from a 
University or from a college affiliated to a University. If he produces a 
thesis on the work done in Piisa, he can get a D.Sc., Ph.I)., or M.Sc. from 
his ewn University. 

A.2069. Without any special arrangement?—I do not know about the 
details. 

A.2070. If special arrangements vrere required for that, would you 
advocate such special arrangements being made?—^Yes. 

A.2071. Are you familiar with the constitutional position under the 
Reforms?—I have only the ordinary man-in-the-streeUs knowledge. 

A.2072. Do you think it is conceivable that the advice of Pusa could be 
forced upon the Provinces in any way?—Only in one way. 

A.2073. In what way?—If the advice is backed up with money grants. 
There is no other way. 

A.2074. *S’t> (ron^a Earn: Do your experiments arise out of your own 
initiative or do the Provinces refer their problems to you?—Both. Once 
a year I write to every Director in the Provinces and ask him if there 
are any problems that he would like taken up in Pusa. Sometimes he says 
he has none: sometimes he says he has. Sometimes I take up the work 
and at other times I cannot. 

A.2075. Before undertaking any experiment, do you keep yourself well 
informed whether the same experiment has not been conductwl in any other 
Provinces.^—Yes. We get the annual report from every Province and in 
this some mention is made of all the work that is being done, besides T 
am in direct correspondence with the Mycologists. 

A.2076. Sir Thomas Midclleion: Have you made a general review of the 
incidence of plant pests throughout the country*?—^We have not gone very 
far in that direction. For a long time the only Mycologists were in Pusa 
and Coimbatore and it is only within the last 5 years that we have got 
men stationed at Poona, Nagpur, Cawmpore and Mandalay. Each man 
now is making a list of diseases of crops for his Province and that is one 
of the subjects that I hope to bring up at the next Conference. In Pusa 
we have got a card catalogue of all the fungi known to cause disease in 
India, in which is recorded the locality from which the fungus comes and 
the Director of the Imperial Bureau of Mycology has in hand the publica¬ 
tion of a list. 

A.2077. So there is need for some such review and you are thinking of 
bringing the subject up before the next Conference?—^Yes. 

A.2078. In connection with the recruitment of officers to the provincial 
departments, you suggest that the beat plan would be for the Director to 
recruit a graduate and send him to Pusa for some post-graduate instruction. 
Then, after he has been sometime' in the service of the department, he 
might visit some foreign University for further study?—Yes. 

A.2079. As an alternative to that, do you not think it might he a 
better plan if the Director offered a few scholarships to the most promising 
graduates in his Province and sent these scholars to Pusa for a post-graduate 
course and made his selection after they had been through the post-graduate 
course at Pusa. You have pointed out that the amount of knowledge 
of mycology which students have on coming to Pusa is practically nil and 
it must be difficult for the Director to make a selection before serious study 
has begun?—More depends on the kind of man than on the amount of 
knowledge at that stage. All the students that have come to me have 
rome with n view to using mycology as a means of earning a livelihood. 
During the last 20 years there has been, taking posts of every kind that 
might be called somewhat higher, only half a myjxilogist’s post vacant par 
year. In some Provinces there have been no appointments. If a man eamo 
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from Bengal, tiiore h no Mycologist there and he has little chance of getting 
into Madras or the Pnniab. arhat I fear is that the director would 
give scholarships to half a doeen men and he would only choose one. I think 
it would be better for him to wait until he found the right kind of man 
before he tried to p<wt him. At this stage I admit that he cannot say 
whether a man is going to be a good research worker and that after he 
has been through the course at Pusa, the Director is in a better position 
to estimate his worth. Later on, if he is going to be a really good man, 
he needs the experience of another University; that is my general idea. 

A.2080. Your idea is largely based upon the fact that the number of 
appointments is so very small?—^Yes. 

A.2081, Do you not think there is room for a considerable increase 
in the number of Mycologists in the provincial departments?—^Talking 
practical politics, I doubt if there will he any great extension at the present 
moment. 

A.2082. Is there room for more Mycologists, having regard to the depre¬ 
dations of fungi alone?—The field is inexhaustible. I think there ought 
to l)e one more mycological laboratory in North-East India. For 
instance, in the Assnm-Beiigal group disease work can be done from Pusa to 
a certain extent but not ade(][uately. I think that a man stationed in an 
area is necessarj* to gain the detailed knowledge which only residence in 
the locality can give him. I think extension of staff should take place 
in tl)is way and that a nucleus of three mycologists should be maintained 
in Pusa. ' Just now we have' got only one. 

A.2083. Sir Janies MacKenna: Have you any relations with the mycolo- 
gieal work done at Tocklai in the tea estates?—1 have no direct relation;,' 
I have only seen Dr. Tunstairs work. 

A.2(184. Is it a fact that Dr. Tunstall has been brought out to investi* 
gate one particular mycological disease?—^Yes, but he did so well that he 
has gone on to investigate other diseases. 

A.2(l85. There is not much inter-relation between Dr, Tunstall and 
yourself, except that he consults your library?—Dr. Tunstall does all the 
work on tea. He conies to Pusa <‘hiefiy to consult the library and the 
herbarium with regard to the naming of his fungi, because we have got a 
very good library and herbarium. 

A.2086. What are your relations with the Bureau of Mycology in 
London?—So far, we have sent all the specimens of fungi to it, because 
Dr. Butler has got far better facilities for getting them named; we leave 
all the naming to him, and he primarily deals with that. Sometimes, he 
cannot do it in London, but he gets the best men on the Continent or 
in America to do it for him. Last week we had a case where he, got a 
fungus named at Trieste. 

A.2087. The Bureau of Mycology k of very great value?—It is of very 
great importance. 

A.2088. And you think that the Government of India contribution should 
he continued?—I think so. When I went Home last year, I met Dr. Butler^ 
who had come back from visiting mycological institutes on the continent. 
He knows exactly what is going on there, and I had a long talk with 
him. We can get information from him al>out men whom we cannot 
actually see, but whom he has seen and who are interested in the w'ork. 
Then, his Bevkw on Mycology is a mast useful publication because he 
gives quite a long summary of each article reviewed. 

A.2089. Is it not a fact that a mycologist is a botanist extraordinary? 
—Yes. 

A.2690. The slow development of mycologar in India is not due to the 
fact that there are not enough train^ Botanists?—^I do not think it is 
very slow as compared with European countries; it is slow as compared 
with America. 

A,2091. There are as many in India as there are in England?—Pro¬ 
bably more. 
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A.2U92. 'i'hcreFure, tiiere is no great in multiplying ike number 

ot post-graduates, unless from tiie tec*hnical sideJ'—A pust^-graduate student 
usually looks for employment. 

A.209d. 8o long as you can find a job for him, \ou may train him 
up —Yes. 

A.2094. A mycologist Ls a super-botanist; he must be a first class botanist 
before he can be a mycologist H—Yes. 

A.2095. Vntfeuor Ganyulee: At the same time, you agree that it is 
uetessary for any worker in India, for instance, a plant breedei*, to know 
someth i ng a bout mycology ?—Yes. 

A.2096. What is your relation with the Pathological Institute in 
HollandP—1 have no direct relationship with it: we send them specimens 
of fungi occasionally. 

A.2()97. Have you paid a visit to that Institute:^—No. 

A.2098. Do you get invitations from International Congresses and Con- 
fertujces convened by those people r'—Yes. 

A.2099. Do you send any papers to themP—I have never sent any 
paper to them. 

A.21(K). Are you continuing the work carried on here by Dr. Butler— 
Yes, i am carrying it on. We are collecting fungi and giving descriptions 
of the fresh specimens and the measurements of tlie fresh spores before we 
semi them to him. In that sense we continue the work. 

A.2101. Y'ou are aware that Dr. Butler’s work is the foundation oi 
1 ndian mycology ? —Yes, 

A,21(l2. W'llh regard to your own work here, you say that mosaic dii»ease 
is widespread in India, but its extent is not yet known definitely. Are 
you not able to get the information that you want to have through the 
co-operation of the Province's?—Yes. 

A.2103. Most of the Provincas oxcejit Bengal have a Mycologist?—^Yes. 

A.2104. Through the co-operation of tfie provincial Mycologists, can you 
not get the Information that you want to have as to what is tn© estent 
of the disease, what loss it causes, how it is sxiread and to what extent?— 
Thc^y are finding out these things now. J have come back from a tour 
in Madras, and I know that the Mycologist there knows how far round his 
rotations the disease exists; that has also l>een done in the Central Provinces, 

A.2105. With regard to mosaic disea.se, I wa« very much interested in 
what you showed us this morning. Arc you carrying on any exporimeiits 
on any fundamental questions like tlie problem of the susceptibility or 
resistance of canes to this disease?—^Yes, we have been doing it since 
last year. 

A.2106. Is there any variety of sugarcane which is immune to attack 
"I'oiM mosaic diHea.se.f^—One of the main objects of my work on this disease 
is to find this out. There are several varieties of canes, that are not 
attacked but whether they are immune or not we do not know because 
we have not had time yet to test them. 

A.2107. Is the Uba variety susceptible?—Mosaic has been observed on 
Uha at Gurdaspur in the Punjab. Another similar disease, streak disease, 
has been observed on Uba at Aligarh in the United Provinces and Gurdaspur. 

A.2108. You breed, as I understand, standard canes free from mosaic 
(li‘^casc?—Yes. 

A.2109. Are you in touch with the plant-breeding section when you carry 
on tliis work of finding out the mosaic resistant varieties? Are you in touch 
with the breeding department in Coimbatore?—Yes; I am responsible for 
keeping the Cane Breeding Station free from disease. I was there twice 
last year. 

A.2110. You have already made a reference to the Destructive Insects 
and Pests Act. Can you tell the Commission whether you are satisfied 
with the operation of that Act?—It is very difficult to judge whether it 
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has been carried on well or not. It is carried out by preventive officers, who 
are skilled in preventing things from coming into the country. If a living 
plant arrives without a certificate these offifcera do not let it in but send 
it back or destroy it. We cannot get the work done much better than 
that. 

That of course is meant to protect us against foreign infection. 
What about internal inftH'tiou? l)o you think it is possible to have any 
legislative measures against the dissemination of these parasites within 
India?—f have mentioned that in my note. There is not very great scope 
for it. It is in special cases only that we can hope to control the spread of 
a disease. 

A.2112. With reference to specific diseases it is possible, but not generally 
applicable ?—Yes. 

A.2113. Mr. Calvert: Is any work possible in the direction of introducing 
diseases for the destruction of weeds which we do not want, such as water- 
hyacinth?—We tried probably about 50 fungi on water-hyacinth, but it 
did not hecnme infected by even one. 

A.2114. It is disease-resistant; is that the case with similar weeds like 
lautana?—1 do not say there is no hope, but the work on that particular 
problem has not been done in India to any great extent. 

(The witness withdrew.) 

Thr Commiastotf tht'H adjourned till 10^20 a.rn. on Wednesday, the 
12th January, 1927, 


Dr. W. McBae. 



338 


Wednesday* January 12 , 1927. 
PUSA. 


Present : 

The Marquess of Linlithgow, D. L. (Chairman). 


Sir Henry Statelet Lawrence, 
K.C.S.I., I.C.S. 

Sir Thomas Middleton, K.B.E., 
C.B. 

Rai Bahadur Sir Gang\ Ram, Kt,, 
M.V.O. 

Sir James MacKbnna, Kt., C.I.E., 
I.C.S. 

Mr. J. a. Madan, I.C.S. 
Mr. F. W. H. Smith. 


Mr. H. Calvert, O.LE., I.C.S. 
Raia Sri Krishna Chandra 

Gajapati Narayana Deo of 

Parlakimedi. 

Professor N. Gangulee. 

Dr. L. K. Hyder. 

Mr. B. S. Kamat. 

^ (./o/nf Secretaries.) 


Mr. T. BAINBRIGGE FIETCHER, R.N., F.E.S., F.L.S., F.Z.S., 
Imperial Entomologist, Pusa. 

Replies to the Questionnaire. 

Question 1. — (a) (i) and (ii) So far as entomology is concerned I consider 
that this science should not be studied as a separate entity concerning only 
agriculture or veterinary research. Besides these departments, entomology 
is intimately connected with forestry, medical science, zoology and commerce' 
(under which heading may be included all Government departments and the 
general public interested in the protection of all kinds of stores from the 
depredations of insects). Therefore I consider that all research work in 
entomology should be carried out by a properly organised entomological 
service. Proposals to this eflPect were put forward by me ten years ago 
(vifte Appendix K to Report of the Indian Industrial Commission) and sub¬ 
sequently, in reply to criticism that my original proposals were on too 
modest a scale, I submitted in July 1920 a revised note* of which a copy 
is attached hereto. This scheme, after acceptance of its principle by the 
Governments and departments concerned, was shelved in 1922 on the ground 
of financial stringency. I have already shown elsewhere (Froc. Fonrih EntL 
Meeting, pp. 10-11; 1921) that the annual losses caused by insects in India 
reach the enormous figure of two hundred crores of ruj)ee8, this figure 
disproving any idea that entomology is a minor science of little practical 
importance to the welfare of the Indian Empire, As I said then, we, 
by a study of insects and by practical application of the knowledge gained 
thereby, can save even one per cent of this enormous wastage of the national 
wealth of India, such a saving would more than justify the most complete 
expansion of entomological work that we can possibly imagine,*' 

In reply to this question, therefore, I submit that the Commission will 
inquire into my scheme for a properly organised service for the prosecution 
of research work in entomology and will lend it their powerful support if 
it appeals to them. 

Not printed. 
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regards general obstacles to progr^s in research under present con- 
•ditionS) I would draw the atisention of the Ck)xninisinoti to the following 
points: — 

(1) The time of most so-eaUed research workers i« <o occupied with 
routine and other work as to leave very little time for funda¬ 
mental research. This Is partly due to the Urge increase of 
work (luring the last twenty years without j ny concomitant 
increase of superior ^afF (in the case of ihe Entomological 
Section at Pusa this staff has been reduced) and partly to the 
large amount of deincal work which has to be got through. 

<2) The regulations, which have been brought in of recent years, 
regarding touring, which practically prevent the Pusa staff 
visiting the Provinces, os was done formerly, and also the Pro¬ 
vincial staffs from visititig Pusa as often as is desirable, thus 
accentuating want of co-ordination on account of want of 
knowledge of what Is being done in other localities. 

(3) Dissatisfaction of the present staff with rates of pay and allowances 
and a general feeling that there is no appreciation on the part 
of Government of good work. 

<4) The regulations regarding budget allotments militate against 
ecronomic use of the money provided. There are special diffi¬ 
culties regarding the obtaining of rare books which are essential 
for research work. 

(b) The climatic conditions at Pusa prevent an output of work which 
could be attained under better conditions, besides presenting 
unnecessary difficulties in the upkeep of collections, books, 
records, etc. 

(h) The main need at present is for more skilled Vv>i ker8 and for greater 
co-operation lietween workers. So far as concerns vhe research necessary 
as the foundation of all successful economic work, both these requirements 
can l>e best met, m my opinion, by the centralisation of research workers, 
together with their apparatus, leaving to the provincial staffs the application 
of economic work, founded on such research work. 

As regards problems on which sufficient progress is not being made, 
please see the lisrfc already given in my note, of July 1920, regarding proposals 
toT expansion of entomological work. 

Of the agricultural problems therein included, the subject of borers in 
sugarcane has already l)€en worked out at Pusa so far as concerns the local 
fauna of the surrounding district, but we can have still to accumulate very 
considerable information regarding all the cancj-growing districts of India. 
The subject of boll-worms is also being investigated by the Government 
Entomologist in the United Provinces, but, here again, what is required is 
much more information from all over India. Tea pests in North-East India 
are clealt with by the Entomologist to the Indian Tea Association, but this 
officer is a non-official and we know very little of what is being done, whilst 
the tea districts of North and South India are outside of his scope. 

The forest pests which require special investigation at present are pests 
of (1) sal, (2) conifers, (3) teak, (4) South Indian forests and (5) stored 
timber and fuel. 

Some medical problems in which entomological work is required are 
<1> mosquitoes, (2) Muscid flies, (3) fleas, (4) Kala^zar investigations. 

Veterinary work is directly concerned with insects as pests of animals 
and carriers of animal diseases. The groups of Tahanidcc, Oesfridm, 
Muscidee, Mippoboscidcft, fleas, and lice and the problems of transmission 
of diseases such as surra and rinderpest are of especial importance. 

On the commercial side, there are important problems connected with 
insect damage to amy stores, railway sleepers, tobacco factories, etc. 

Besides th^ economic aspect of the above groups ol insects, it is necessary 
to provide for progr^ in the study of their bionomics and systematica, 
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without which economic work must fail to be really permanently uaefaL 
Catch and kill ’’ methods, when damage is already being done or has l^n 
done, may impress the general public from a spectacular point of view, 
but are of very little permanent value, even as demonstrations; what is 
lequired are permanent control methods, founded on a knowledge of insect 
bionomics, which may 1 x 3 applied as a regular routine to prevent damage 
being done. 

(c) I cannot suggest any particular subject for lesearch which is not 
being or has not been investigated to some extent. Such methods of control 
ns the dusting of crops by means of aeroplanes are still in the experimental 
stage in America and further data must be awaited before we are in a 
position to try such methods in India. 

Qubsimon 2,—(i) There is not at present in India any institution or 
teaching staff hoc at which or by which a really satisfactory cjourse in 
entomology can be given. If this question refers to purely agricultural 
education, 1 consider that the instruction in elementary entomology given 
to students in the agricultural colleges was fairly satisfactory on the whole, 
but the present regulations for touring have prevented my conducting the 
usual examinations of these students for some years now. 

(vii) As regards the agricultural students in the provincial colleges, I do 
not suggest any modifications other than that included in my scheme for an 
Entomological Service, viz,, to send a Lecturer from the central Entomological 
Institute to give a short course of lectures annually to the students at each 
provincial agricultural colleges and, if necessary, to inspect the entomological 
courses at the colleges and to keep them up to the mark. Buch a type of 
locture-oourse would ensure efficiency, by using the services of a specially 
picked man equipped with the latest facts, and economy in the preparation 
of specimens, models, diagrams, lanternnslides and films, etc., this course of 
lectures being, of course, supplementary to the regular course of instruction. 

As regards the present course of training at Pusa it is quite evident that 
it is impossible (apart from any question of teaching staff) to train to Imperial 
Service standard, in the short period of two years, a student who starts with 
only an extremely elementary knowledge of entomology. The Conference^ 
to consider post-gfaduate training at Pusa, which was held during the 
Board of Agriculture Meeting in 1921 and at which I was present, con¬ 
sidered only training in agriculture (t.c., farming) and no mention was made 
at that Conference of any regular course in entomology. Had this been 
done, T should have pointed out at that time the inadequacy of a two-years^ 
course. If training to Imperial Service standard is required, a proper course 
must be worked out and a proper teaching staff be provided. Students 
eligible for admission to post-graduate courses under the present rules may 
not only lack practically all knowledge of entomology but they also lack any 
knowledge of the languages (French, German and Latin) which are essential 
for acquiring a knowledge of published work in any brencih of research which 
they may wish to take up. I should hesitate to give any definite period ns 
a minimum for the necessary training of the present type of student; but 
it he has to be taught languages, which are essential, as well as all the 
other subjects (such as insect morphology, physiology, development, taxonomy, 
elc.) which necessarily precede a course in applied entomology—and instruc¬ 
tion in both pure and applied entomology must neoessarBy precede any 
al.tempt at research work—I should certainly estimate at least four or five 
years for a satisfactory course of training. It must be remembered, also, 
that our knowledge of Indian insects is itself in a comparatively elementary 
stage. For example, there are no text-books on the morphology, histology^ 
embryology, or physiology of Indian insects, and the materials for such 
studies are at present scanty. 

Another point to which T would draw attention in this connection is 
that entomolo^pr must be cxinsidered as a whole and that entomology as 
applied to agriculture cannot be divorced from entomology in its relations 
to forestry, medical and veterinary work and general soology* Any proper 
course of training in entomology, therefore, should be so ftrranged as to 
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giY& one general course in this subject for the first two or three years, the 
students thereafter specialising in the subject as applied in any special direo^ 
tion (agriculture, forestry, etc.). 

In any case, it is impossible to obtain satisfactory experts merely by 
passing students through courses of training regardless of whether they have 
any real innate aptitude for a subject such as entomology. In biologioai 
work it is the man that counts, far more than any training, and unfortunately 
the supply of really keen entomological workers is practically non-existent 
in India. 

At present also there are practically no openings for Entomologists 
except in Government service. Therefore, unless men are sent to be trained 
for posts to which they are intended to be appointed, students have little 
hope of obtaining posts at the conclusion of their course. 

It would seem preferable a6 present to limit training mainly to students 
who had been definitely selected for appointments. After training and 
after a further period of practical work, I should like to see them sent 
abroad for at least a year to work with a specialist in their particular 
subject and to broaden their minds. 

(viii) Any course of nature study in schools should include a simply 
written account of a few common Indian insects, showing their life-history, 
development and connection with man as crop-pests and carriers of dise^e 
to men and animals. The chapter on ** Insect Life and Insect Pests,** which 
I wrote for Olouston*8 ^'Lessons on Indian Agriculture,** may perhaps be 
cited ns the sort of thing which I advocate. 

It is useless to attempt to teach information regarding insects, birds, etc., 
unless such information deals with common animals which can be actually 
shown to the students. Many courses of nature study in India have l>een 
framed, I believe, on non-Indian text-books which do not fulfil this require^ 
ment. 

Question 3.—Please read my note on Publicity for Entomology in India ** 
(Meport of the Fifth Entomologiral Meeting, held at Pum, 1923y pp. 388- 
il90) and also a paper on “ Stored Grain Pests** {Beport of the Third Enfo-^ 
mological Meeting held at 1919, Vol. II, pp. 712-761). 

Question 4.—1 have already suggested mean.^ for the better co-ordination 
of entomological research work in India. (Please see reply under Question 1). 
The main idea underlying my suggestions is that the acquisition of knowledge 
regarding Indian insects should be made by a centralised staff of research 
workers, based on one central Entomological Institute, whilst the applica¬ 
tion of such knowledge would be made by the provincial or departmental 
authorities concerned. 

Under present conditions, everything possible in the directioA of co~ 
ordination is already being done by Pusa as regards the Entomological staff 
of the Provincial Agricultural Departments, of the Forest Service, of the 
Zoological 8\>rvey, of the Medical and Veterinary Departments and of other 
entomological workers in and outside of India bj"— 

(1) personal relations, including loan and exchange of apeciniens, 

literature and information generally, 

(2) the publication annually of an abstract of all current literature on 

Indian insects. 

(3) the Entomological Meetiugs to which all interested are invited. 

Please see my Note on “ Co-<](peration in Indian Entomology ** (Beport of 
the Fifth Entomological Meeting held at Pusa, 1923, pp. 882-887). 

Question 7 (a).—^Whilst not suggesting means for reducing loss due to 
fragmentation of holdings, I should like to point out that control of insect 
pests is rendered much more difficult when holdings are sub-divided. 

Question 18.—*(i) The existing measures for the protection of crops from 
external infection b^r insect pests are all that can he applied under present 
conditions of staff, provided that these measures are properly applied. 
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There is, however, undoubtedly some leakage of undeclared plant imports 
into India by passengers who bring in plants in ignorance of the fact that 
they are thereby contravening the law. The Customs Form w’hich has to be 
filled in by all passengers prior to arrival at an Indian i>ort does not men¬ 
tion plants at all; this should he amended to ensure that all passengers 
declare whether they are bringing in any living plants. 

I have already drawn attention of Government to the difficulties which 
wjll arise when a regular Air Service to India is started, 

(ii) I understand tliis question to refer to the desirability of limiting the 
spread of insect pests from one district to another within the Indian Empire. 
Under present conditions, this is outside the range of practical politics. 

With a properly enlarged and organised entomological staff, wo should 
he in a better position to commence work on these lines, the first requirement 
being the collection of information regarding the exact distribution of insects 
iij Jn^ia. This is, of course, part of our present survey of the insect fauna 
of India. Detailed inspection of botanical gardens, nurseries, orchards, etc., 
would doubtless yield considerable interesting facts, at present quite unknown 
to us, regarding the presence and distribution of insect pests wdiich are so 
easily sent out to new localities by stock sent from or to such places. 

At least one botanical garden in India regularly fumigates all plants sent 
out, before despatching them, but most of such places are undoubtedly foci 
for distribution of peats, as is soon evident to anyone who will take the 
trouble to examine living plants despatched by rail from one place to another 
in India : on examination such plants are almost always found to be infected 
with one or more scale-insects, aleyrodids, etc. 

In connection with this subject I would again point out the necessity of 
dealing with it from the point of view of India as a whole. The entomological 
staff of a Province may have a good knowledge of the insect pests of that 
Province but is in a very poor position to know what pests occur outside the 
piovincial boundaries—and it is the pests, that do not occur already m an 
area, that require to be kept out. 

Question 15 {g ).—I consider it very desirable that a proper staff should 
be provided for the prosecution of studies on insect pests of domesticated 
animals in India. At present comparatively very little has been done in this 
line and extensive w^ork is required in (i) collecting material and information 
relative to the occurrence of such pests, {ii) investigating their (a) life- 
histories, (h) systematica and (r) contix)!, and (Hi) ascertaining their con¬ 
nection with animal diseases. This last particularly must of course be done 
in close collaboration with veterinary workers. I have estimated the annual 
Josses to livestock in India due to insect pests as l^ing upwards of four 
cTores of rupees, so that this branch of entomolog^^ is by no means unim¬ 
portant. T have already projected a l>ook on Veterinary Entomology in 
India and gathered a good deal of material together with this end in view, 
but it will still take sometime to complete. 

We require, not only general investigations, which will undoubtedly 
reveal many new’ pests of which we are completely ignorant at present, but 
rlso special research, in direct collaboration with veterinary oMcers, into the 
role of insects as vectors of diseases such as surra and rinderpest. 

Some of the lines of work in veterinary entomology deal with the same 
groups of insects as are included in medical entomology. It is therefore the 
more desirable that the in.sects responsible for carrying human and animal 
diseases should be dealt wdth by the entomological staff of a single Ento¬ 
mological Service, to prevent overlapping. 

Question 17 (r).— Bee-keeping. The main reason why the demand for 
honey in India is met at present by supplies to a very inadequate extent 
is because the methods of extraction and preservation of honey are so 
defective that good honey can only be obtained in particular districts at 
certain seasons of the year, when it is freshly collected, and at other times 
only a thin stale fermented article can be procured. It is a significant fact 
that, if one inquires for honey in any of the larger towns of India, one is 
generally offered good honey only of the bottled or tinned variety imported 
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from America er Australia. Yet it is certain that the quantity honegr 
produced every year in India is very large, how large it is quite impossible 
to say with any exactitude but it probably runs to several scores, if not 
hundreds, of millions of pounds, as v'ild honey •bees of one or more species 
occur in practically all non-desert areas. Besides honey, bees also produce* 
wax, ahich is collected in large quantities for sale (and, incidentally, is 
invariably found adulterated when bought in <he market), and they also do* 
iiicaleulable benefit by their active share in the pollination of fiowers. It is 
hardly necessa^ to point out that there is a great demand amongst the 
peoples of India for honey, which is used both for religious ceremonies and 
as a valuable food. There seems to be no reason whatever why India should 
not produce its own supplies of honey to meet all internal requirements and 
even have a surplus for export, instead of l)eing an importer. This end can 
be attained by effecting improvements in the methods of keeping the present, 
races of native bees and of extracting and preserving their honey, as well as 
by judicious crossing of the Indian with exotic bees. To carry out this aim 
It is necessary to have a whole-time expert in Ijee-keeping to (1) make a 
survey of the present methods of bee-keeping in India, (2) select and experi¬ 
ment with the most promising races of Indian bees, (4) supply improved 
strains of bees to bee-keej>ers throughout India, (5) show by practical demon* 
stration improved methods of hiving and handling bees and the preparation 
and preservation of honey and l>ees-wax, and ^6) train selected Indians m 
such improved practices. We have done some work on these lines at F'lsa 
in the past and have proved that it is possible to increase the yield of honey 
and to preserve it quite satisfactorily, but with the present staff it is im- 
I>os8ible to take our results any further. Pusa also is climatically an 
unsuitable locality for such experimental work on any large scale. 

FniiJt 0 rowing .—Owing to the permanent nature of such crops, fruit treea 
are especially liable to the attack of numerous insect pests. Fruit growing 
is therefore pre-eminently an industry in which entomological assistance is 
Ktronglv called for if it is to be productive. The subject of fruit flies in 
India is also an important one. 

Sericulture .—This subject was dealt with at great length in the “Report 
on an inrpiiry into the Silk Industry in India/’ by H. Maxwell Lefroy and 
E. C. Ansorge (Calcutta; Government Press; 1917; 3 volumes), and their 
main rocominendations are summarised at pp. 209-211 of Volume 1. With 
these recommendations I am in general agreement but I would wish to point 
out that the main requirements of sericulture in India are commercial and 
not entomological. 

Pisciculture .—The importance of insects to fisheries in India was dealt 
with by Dr. Baini Prashad in a paper which appeared in the Report of 
the Third Entomological Meeting, Vol. Ilf, pp. 906-909 (1920). No really 
detailed work has been done on this subject in India but there is no doubt 
that insects, both as food for fish and as destroyers of young fish, do play an 
important part which would be well worthy of investigation. 

Lae culture .—^This is fully dealt with in Pusa Bulletin No. 142 on “ The 
cultivation of Lac in the Plains of India/’ of which three large editions have 
been exhausted and a fourth is now in preparation. This subject has now 
been taken up by the Lac Association, which has a laboratory situated at 
Ranchi. The main obstacles in the expansion of lac culture seem to be: — 

(1) Fluctuations in market prices. When prices are low, practically 

no lac is collected, wdth the result that natural enemies of the 
* lac insects flourish unchecked and the sulwequent production of 
lac is poor in quantity and quality. When prices rise, little lac 
is obtainable at first and, when efforts are made to cultivate it, 
which takes time, there is often over-production so that prices 
fall again to a low level at which it does not pay to prodiice it. 

(2) The above condition is related to the frequently unfair prices which 

are paid by the middlemen-buyers to the actual cultivators, 
Even when prices are high, the actual growers benefit very little 
and thus have no inducement to production, 
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;^3) Adulteration of the stick-lac and shellac, which reduces sales in 
the export market. 

(4) The prevalent practice of collecting the stick-lac before the 
emergence of the young insects. This practice was adopted of 
oicl because the lac was originally valued for its use as a 
colouring-matter (dye), and for this purpose it was ooUecied 
before emergence of the young insects, in the same way as 
cochineal used to be prepared, ^ith the introduction of aniline 
dyes, the use of lac as a dye has practically gone out, but the 
old method of collection is still carried on, thereby destroying 
the major part of the young insects which would otherwise 
survive to found new colonies. Under modern conditions there 
is no reason whatever why the stick-lac should not be collected 
after the young insects have swarmed out, which they do at 
fairly definite dates. 

(o) Difficulties in obtaining brood-lac when required in any quantity 
and in many areas, want of the trees on which to propagate 
it. In this connecjtioii, the planting of trees, such as her or 
kuftumhj suitable for lac-growing, might l>e considered in con¬ 
nection with any scheme for tree-planting to prevent erosion. 

Question 25 (,0).- Please see my rejdy to Question i (a). 

So many diseases (c.j/., malaria, plague, typhus, fea/a-asar) are carried by 
insects, that it is very desirable to strengthen the entomological side of any 
organisation for the investigation or control of such diseases. 
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Oral Evidanaa. 

A.2115. The Vhmrman: Mr. Fletcher, we have your note of evidence for 
which we are obliged; do you wish to add any statement of a general character 
at this stage?—-Yes; I should like to say that my evidence is given purely as 
regards the Fntomologicnl Section, the entomolo^cal aspect of our work here. 
As was noted yesterday, the different sections here are practically different 
research institutes each on their own subject. It is, 1 think, inevitable that 
tlie different sciences connected with agriculture have developed in some cases 
more than in others, with the result that some of the answers given by Heads 
of sections are not applicable to all the sections here. 1 do not say this with 
any idea of leading the Commission to think that there are differenCl^s of 
opinion between the different sections: I merely wish to point out that ques¬ 
tions have been asked to which the replies would have been different had 
these questions been addressed to other sections. 

A.2116. I hope 1 shall succeed in touching on one or two of the questions 
oi which you are thinking. Will you give the Commission the outstanding 
points of your own training and any past appointments that you have held ?— 

1 was educated at lliilwioh College from 1891 to 1895; I was on the science 
side there. In January 1896 1 went into the Royal Navy as an Accountant 
Officer. From 3896 to 1900 1 was out on the China Station. After that I did 
3^ years in the Mediterranean; then I was employed in the Indian Ocean for 
about 6 jnonths, and for 4 years in Ceylon. After that I came to India in 
1910 as Supeniuiuerary Entomologist. In January 1911 Mr. Lefroy, who was 
Imperial Entomologist, went on leave and I officiated for him until April 1912, 
when 1 went down to Madras to o(5Ciipy the newly created post of Government 
Entomologist. Tliere 1 organised a new entomological section at Coimbatore; 

I remained there until December 1913 when I returned to Pusa as Imperial 
Ent<miologi.st, a post which T have held since that date. 

A.2117. Is there anything you wdsh to say as to the suitability or other¬ 
wise of the site of Pusa.^—1 can say that Pusa is a most unsuitable locality 
from the entomological point of view. 

A.2JI8. Why^ —B<*cauHe the climate is quite unsuitable for the preserva¬ 
tion of Hpecimens and also for the rearing of specimens during about half the 
year. In addition to that, it is not a pleasant climate to live in and there* 
fore you do not get the full amount of work from the staff that you would get 
under more pleasant conditions. 

A.2119. What would you regard as the ideal site for your section?^—I have 
already suggested Coimbatore m a much more suitable locality than Pusa. I 
do not say it is wholly ideal, but it is the best that T know of. 

A.2120. How about the co-ordination of the various sections at Pusa?—It 
is quite satisfactory so far as 1 am concerned. 

A.2121. Is it an advantage for the purpose of co-ordination and inter- 
eominunicatioii that the various sections should be situated together in one 
place?—I do not think it is essential, because if we had an entomological 
station in Coimbatore, there is an agricultural centre there, and if aiiy agri¬ 
cultural problem were required to be discussed, there are agricultural officers 
with whom to discuss it there; incidentally, there is also the Forestry Insti¬ 
tute there, so that forest problems could be discussed. 

A.2122. How about the touch between you as Imperial Entomologist and 
the Provinces?--That is very largely, I think, a personal matter; so far I 
have had no difficulty; I ask them for information and Hiey give it freely; 
they ask me for information and we give it. If they want to work on a parti¬ 
cular group of insects we send them all our material, and if we want material 
they send it io us. Every month we have to send in here a monthly report of 
the work done in the section; I send copies of my monthly report ^ the Gov¬ 
ernment Entomologists in Madras, the United Provinces and the Punjab, and 
they send me their monthly reports from Madras and the Punjab; so that 1 
keep, as far as I can, in touch with the work which is being done and trv to 
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keep them in touch with tlie work that is being done. In addition to that, 
of course there i.s n good deal of personal correspondence. 

A.2123. Sir Henry Lawrence: You mentioned three ProvincesP—There is 
no Government Entomologist in Bombay; I only send a copy of my monthly 
report to Provinces which have a Government Entomologist, not to the Pro¬ 
vinces which have only an Assistant. I brought that point up at the last 
Entomological Meeting, and it is referred to in ray remarks in the paper on 
co-operation; there I suggested tentatively that perhaps we might get in 
reports from all the Provinces here, reproduce them and circulate them, so as 
to let everybody know what is going on as far as possible. 

A.2124. Would yoxi give the Commission an account of the functions of 
your office under the present arrangementP—The functions of my office are 
to deal with all aspects of Indian entomology. The only exception that we 
make is that we do not deal definitely with forest pests because these are 
dealt with at Debra Dun; otherwise we try to take in every aspect of work 
on Indian insects. 

A.2125. Assuming efficient sections under the Provincial Governments, in 
the various Provinces, would there be any field left for you?—Yes, the field 
is absolutely unlimited for everj^ Province and for every worker in India at 
present; we have only touched the fringe of the field. The objection to that 
would be that, if every Province had its own efficient staff, you would have 
so many large staffs, which would have to be large to do the work efficiently, 
that nec-essarily you would have a tremendous duplication of work being done, 
institutes, laboratories, libraries, collections, records. It would be a vast 
expense to the country as a whole and you would necessarily tend to get less 
co-ordination. 

A.2126. Do you travel about the country?—Yes, on the whole I can say I 
do; I have visited, I think, every Province in India; but of late years I have 
not travelled as much as I used to. 

A.2127. Why?—Partly because the work here is constantly increasing and 
I cannot get away so much; partly because facilities for touring are not what 
they used to be. 

A.2128. In what way?—Partly in that our travelling allowance has been 
cut down. In the old days, when I came out here, we used to get double first 
class when we travelled, and, taking one thing with another, that just about 
covered expenses. Now, since 1923 I think it was, our rates have been cut 
down to one and three-fifths and, practically speaking, that does not cover 
the cost. Another reason is the Devolution Rules. 

A.2129. What Devolution Rules do you refer to?—I will just give an 
example; this is a note which was sent in by Mr. Husain who was officiating 
for me during my absence on leave last year; he wanted to send out a man 
from here to obtain information with regard to pests; he sent up a request 
to the Director here, and this is the reply which he received: ** The officiating 
Imperial Entomologist appears to ignore the administrative problem involved. 
Under the Government of India and the Devolution Rules central funds are 
not to be exi>e)ided on what are really provincial concerns. This point is 
carefully scrutinised by the Finance Department, and it is the duty of the 
Agricultural Adviser as controlling officer to assure himself that this condi¬ 
tion is fulfilled before he affords sanction for proposed tours and lines of 
work.^’ 

A.2130. Who signed that note?—Dr. Harrison when officiating as Agri¬ 
cultural Adviser. If somebody writes to us to say there is a pest which is* 
attacking his crops, in my opinion the first thing we should 1^ able to do is 
to send a man straightway to see what is going on, either to be able to 
advise them on the spot, or, if the man finds he cannot advise them, that he 
is not com{>etent to advise them, to bring back specimens here and tell us all 
iibout it. 

A.2131. In the case that you have mentioned, what exactly was the work 
for which the journey would hare been made?—^That does not appear on thia 
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record and I wii» not here at the time, hut I. understand it was one of these 
cases of a pest appearing and a letter coming in to us asking for advice. 

A.2132, It was an emergency?—Yes. 

A.2X33. JPro/mor Gang idee: From what Province?—I think from Bihar. 

A.2134. Sir Henry Lawretue: Tn your opinion is it the proper work of the 
central department to investigate that?—I certainly think it is; I think one 
of the functions of the central department is to keep as complete a record as 
possible of outbreaks of pests. 

A.2185. You as Head of a branch have no discretion in the matter under 
this ruling?—No. Tf I have got to write up and get permission to send a 
man out, by the time I have done that probably everything is over. 

A.2136, The Chairnum: Are you in touch with research workers in other 
countries?—^Yes, 1 think we may say we are more in touch with workers in 
other countries than any other section of this Institute; I hare constant 
requests for information and help from other countries. Quite recently I had 
a request from Japan for information regarding parasites of a borer in maize. 
I might mention we have in India, at the present moment, a man from the 
American Bureau of Entomology collecting material for his own country. 

A.2137. Are you satisfied with the existing arrangements to protect India 
irom invasion by harmful insects from overseas?—I have replied to that ques¬ 
tion in my written evidence. 

A.2138. So that you have nothing to add to that?—No. I think the condi¬ 
tions are as good as we can get them under existing circumstances. With a 
properl^v organised and large enough staff we should take it over eventually 
and have a ])roper entomological section. With the present staff we could 
not do it. 

A.2139. Have you anything to say upon the question of limiting the 
s))read of harmful insects by some control as between Province and Province?— 
I have nothing to add to what I have already stated. 

A.2140. The Hn}n of Parlahimcdi: Are any Indians being trained here as 
Assistants to yourself ?—T>o you refer to men in the Institute or to the men 
who are sent for training from outside? 

A.2141. No, in the Institute here?—I have at present three Assistants 
who have been trained; they are all more or less, I should say, still under 
training. 

A.2142. And are they to he sent abroaJ for training at any stage?—No. 

A.2143. That is not the understanding at all.P—No. One of my Assistants 
here was to have gone to America and T tried my best to get him the neces¬ 
sary permission and the grant, but we failed to do so, 

A.2144. How If ng ago w*as that?—^Four or five years ago. 

A.2145. That is the only instance you have on record w'here an application 
w'as made to go abroad?—Yes, I think that is so. 

A.2146. Would the people who are undergoing training under you here he 
fit to carry on the duties you are performing here?—I think you rather mis¬ 
understood me. The men I referred to are men who have been recently enter¬ 
tained as Assistants in my section, 

A.2147. They cannot carry on the work?—They cannot carry on the work 
at present )>ecaitse they have been here for a very short time. 

A.2148. Will they be fit to carry on at any period?—I cannot say; I am 
not a prophet. 

A.2149. For instance, a man in Coimbatore who was Assistant to the Sugar 
Expert has been carrying on his duties there?—Yes. The present Ck>vem- 
ment Entomologist in Coimbatore was my Assistant when I was there. 

A.2150, Has any attempt been made actually to investigate the pests from 
which ml and teak mffer ?—T do not do that here. That is done at Dehra 
Dun. 

A.2151. Mas anything been done to cure the fungus disease from which 
the mango suffers?—We have not done very much work here because mango 
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hoppers are not important pests in this district. But a good deal of work 
has been done in the Punjab, in Mysore and in Madras. 

A.2151?. So tar, T do not think that there is any radical cure for the mango 
pests, is there?—There is no specific remedy. 

A.2153. Jt has not been touched here?—Not on any scale because, w T 
say, it is not an important ])est here and we have not got the opportunities 
hero for d4>ing it. 

A.2154. Sir Jamps MacKenn^: We hear a great deal about co-ordination 
of work here at Ihisa Do you not think that collaboration would be a better 
way of expressing the relationship between the different sections?—do not 
think that there is very much in the term; it is the way in which it is done 
that matteis really. What happens is this. If one expert wants certain 
information outside his sphere, he .simply goes direct to the man who can 
give it and he discusses the matter aith him informally. T really do not 
think that you would want a better system than that. 

A.2155. The co-ordination or collaboration, whichever word you prefer, is 
you think, satisfactory?—Yes. 

A.2I5fi. Aie you in touch with the entomological work done by the Indian 
Tea Association at Tocklai?—-I receive their publications and sometimes 
Mr. Andniws ( Oines to our meetings here and I have been to Tocklai as well. 

A.2157. Does he coii.sult you with regard to the identification of specimens? 
—No, bee-auso his work is largely on one insect. He himself has admitted 
that he gets very great assistance from us, 

A.2158. Whati about the Imperial Bureati of Entomology in London?—We 
only give £600 a year. I recommended that India should contribute £1,000 
but the Governnient would not contribute more than £500. One year they 
gave nothing; another year they gave £300. 

A.2159. Are you of opinion that the Imperial Entomological Bureau is 
most useful?—Their abstracts of literature, particularly, ere valuable to all 
workers. 

A.2160. And therefore Government should continue this contribution?— 
Yes. 

A.2161, Sir Henru Lawrence: Where is the Bureau?—In London. 

A.2162. Sfir James MacKenna: What is the position of the Government 
Entomologists in ihe Provinces? What Provinces have not got Government 
Entomologists?—^Madras, the Punjab, and the United Provinces have them. 

A.2163. What is your view about training in entomological subjects? Do 
you give short courses here?—We still give courses in lac and we have had 
various students lately for short courses. At present we have a man under 
training from the Punjab. But the short courses have been more or less abol¬ 
ished and we have to go up for special sanction to take in men for short 
courses. 

A.2164. Could you give the necessary entomological training here vrhich 
would qualify an Indian to be a Government Entomologist?—I think that it 
would be very difficult with the present staff and under present conditions. 

A.2165. Ft would put more work on the Entomologist than he would be 
able to tackle?—Yes. 

A.2166. Supposing an Indian were aspiring to become a Government Ento¬ 
mologist, what course would you recommend for his training?—It depends 
entirely on the man himself, as to what he knew already. 

A.2167. What generally do you think, from your knowledge and experi¬ 
ence, would be the type of man that you would like to get for such training? 
What sort of a training do you think wopld be most suitable as a set-off before 
he came to you for a specialised training in entomology?—I think that it 
would be an advantage if he had already had some experience in the Provinces 
before he came to us 

A.2168. For instance, take a course in biology. Do you prefer to get a 
man who has done a certain amount of spade work in the omlegef—^What I 
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meant was a man who had done work as an Entomological j^iatant in tine 
province and not necessarily one who has been throngh the agricultural ootrrse. 
It depends entirely on the man himself. 

A.2I69. Profensor Oanguiee: From the point of view of ^uipment and 
from the collection of tropical insects that you have here in this Institute^ do 
you not think that this Institute is one of the best in AsiaP—^Yes, I think so. 

A.2170. Do you think that if you could develop this Institute you could 
attract students from various parts of AsiaP—No doubt; you would certainly 
attract them. The bigger the place the more people you would attract and 
the better would the work be. 

A.2171. You have shown us this morning the vast area that you are called 
upon to command, that is from the Malay States to Peshawar, In view of 
this vast area that you are able to command, is it not necessary to extend this 
department so as to meet that demand?—I have already put forward my 
views on expansion of entomology in India in my written evidence. 

A.2172. Do you think that having made a good beginning it ought to be 
extended to nwt that demand? Is that your considered opinion?—The 
demand for what? For training? 

A.2178. For tr.aining, or to get information, and for entomological work 
generally?—1 thmk, in view of the importance of entomology to India, it cer¬ 
tainly should be exjianded. 

A.2174. You w'oxikl not confine it merely to serve the needs of the Indian 
Agricultural Bervice or meet the needs of the Provinces? Would you look 
upon the problem from a wider point of view?—Yes, from the point of view 
of the country a-> e whole. 

A.2175. And adjoining countries also?—We should have to collect informa¬ 
tion, as far as possible, from adjoining countries, but of course we could not 
expect to control them. 

A,2176. Not for (jontrolling insect pests so much as for educational purposes. 
Supposing students wanted to come from South Africa, would you take them? 
—Why not? 

A,2]77. You could take them ?—Oertainly, if they wanted to come. 

I w^as thinking of the problem from the Empire point of view. 

A.2178. M^ith regard to the unsuitability of Pusa, you have stated that 
there are two ddliculties, first wdth regard to the preservation of insects and 
second the ^earing of inseeks, and you suggest that Coimbatore would be a 
suitable place. Jn what way, do yoti think, Coimbatore would be suitable?— 
It has a much more equable cHiunte, and you can carry on rearing work practi¬ 
cally all through the year. 

A.2179. rt is Miercly the climatic condition?—Yes. 

A.2180. With regard to the rearing of insects, could you not reproduce 
the optimum conditions in your insectary? If you had a properly equipped 
insectary built, could you not obviate the difficulty about climate?—It would 
be very difficult io do that ; it would he rearing things under unnatural condi- 
tiias, 

A.2181. hi carrying out experiments here, do you collaborate with other 
departments?—When necessary, yes. 

A.2182. You have to carry on some plot experiments, or field trials?— 
Sometimes, if f want to grow cotton on the farm, it is necessary to go to 
the agriculturist, to get a plot of ground, and perhaps get it planted. We 
usetl to do that v'hen we reared parasites. We used to keep our cotton plants 
on the farm and let the boll-worm run riot on the plants, the parasite breeding 
on the boll-worm. We collected parasites and sent them up to the Punjab. 

A.2188. What is the exact procedure of your following up the life-history 
of pests? You h^st discover the pest, for instance, and study the life-history 
in an insectary and then you reproduce the conditions in die field; is that 
the process?—More or less it is so; hut discovery is a thing which perhaps 
takes years. WV have been able to rear last year a caterpillar which we have 
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known for 16 years, j^lmost ever since I came to Pusa; we hare found it rery, 
very difficult to get it out, and it is only last year that we suooeeded in dmng 
80 . 

A.2184. As a result of 20 years’ work, do you think you hare now a survey 
of the insect pests which infest the major part of India hare a rough 

idea about it. 

A.2185. Have you any idea as to the distribution of the pests F—^We hare 
the beginnings of information; 1 should like to say that we certainly hare not 
got complete infonnation. 

A.2186. Do you think it would be useful to have a surrey of that sort 
properly made ?—I think it would be most useful; we have been trying to do 
it all the time. 

A.2187. Perhaps you are not able to do it because you hare not got ade¬ 
quate staff?—We certainly could do much better if we had a larger staff. 

A.2188. Would you agree that that sort of survey could be undertaken in 
collaboration rrith the provincial departments?—We do undertake it in col¬ 
laboration; we ask them to give us information. It is one of the objects of 
these Entomological Meetings that are held here, to get information and inter¬ 
change of ideas, not merely between the Provinces and ourselves, but between 
the different workers in different Provinces. 

A.2189. You have adequate information to put it together with a view to 
formulating a general idea of the distribution of the insect pests throughout 
the country?—W'e have a rough idea of it; T published a list of insect pests 
years ago. 

A.2190. Merely from the point of view of distribution?—Distribution in 
space and also food plants. 

A.2191. Are you trying to correlate distribution and incidence of insect 
pests with climatic and other factors?—That is a question of collecting data 
over a sufficient length of time for every insect. 1 hope, in future, entomo¬ 
logical work will largely enable us to predict the outbreak of pests when we 
have got sufficient information. We might be able to say, for instance, that 
next year there will be a particular insect pest in Bombay, and we can take 
measures in advance. That means a good deal of work; it cannot come in 
our time; we can only lay the foundation. 

A.2192. You have laid the foundation, and the next step ought to be that? 
—Yes, J quite agree. 

A.2193. Would you tell the Commission any definite results obtained with 
regard to the control of insect pests, results which would enable you to go 
confidently to the cultivator and say “Do this and you will solve*the prob¬ 
lem ” ?—Such measures as control of grasshoppers by ploughing, and general 
agricultural methods like clean cultivation. 

A.2194. Clean cultivation, spraying, and so on, are, of course, the ordinary 
platitudes of entomological control method. I want to know whether you 
have got something definite with regard to any insect pest in this country 
which will enable you to say “ We know the life-history of this pest, and this 
is the method of control ” ?—For Agrotis ypnlon at Mokameh we used Andres 
Maire traps, and we found we could control it by that means. 

A.219d. And you transmit that method to the provincial departments con¬ 
cerned?—Yes, that work was done in direct collaboration with the provincial 
department. 

A.2196. Mr. Calvert: Hare you done anything for the cotton boll-worm?— 
We have done a good deal on boll-worm and our information has been pub¬ 
lished. 

A.2197. Frofessor OangtUee: Have you developed any new method of taok- 
ling the problem of the boll-worm?—Nothing new; Mr. Richards of 
United Provinces is on the work at present. 

A.2I98. in my experience in Bengal villages, I found that the etdtivators 
lose a great deal of their stored grains through weevils and insects* HafW 
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you done any exi erimentB with rogord to those iiwecteP—I gove the Coxninis* 
sion a copy of otir bulletin on stored grain experiments. 

A.2X99. I hare noticed that. But have you studied those weevils in detail 
hereP—All that information is in the bulletin. 

A.2200. Have you used any gaseous insecticide to control weevils P-^No, 
that is not practicable on a village scale^ under the conditions of an ordinary 
household. 

A.2201. It is A practical proposition, perhaps, where large storage is con¬ 
cerned P—It is, for large storage perhaps; we have not taken that up so far. 

A.2202. When you find a method of control here, do you ask the provincial 
departments to teit that method? Supposing you are studying certain insect 
pests here and yo\i find out the way in which they can be controlled, do you 
ask the provincial departments to repeat your experiments?—^We do not ask 
them to repeat them; obviously, if we have found out a successful n}eth<^, 
they will copy it; we do not need to ask them to do it, when they are quite 
'Willing to take np any methods which are successful. 

A.22()3. vine has sometimes to suggest such trials and investigations; it 
may not occur to them at all?—^We do not keep it secret; we let them know 
what it is. 

A.2204. On the question of your relationship with the Veterinary Depart¬ 
ment, you have a department here, I understand, where you study insects re¬ 
sponsible for carrying diseases?—It is not a special department. 

A.2205. You do not study pathological entomologyP—^Yes, we go as far as 
we can. 

A,2206. Are you in touch with the Imperial Veterinary Department?— 
Yes, I am. 

A.2207. Is any work being done on collaboration with that department?— 
1 am at present preparing a book on Veterinary Entomology for India. 

A.220S, I understand lac-culture is a very important industry in this Pro¬ 
vince. Is any work being done with regard to that?—I should say a very 
large amount of work has been done on lac: we have issued a bulletin on lac- 
culture, for which there is a great demand at present; it has run through 4 
editions. But with the starting of the new Lac Institute at Hanchi, it seems 
rather unnecessary to duplicate the work. 

A.2209. You are in touch with the Institute at Ranchi?—Yes. 

A.2210. Do you hold out any prospect for apiculture in this part of the 
country?—I think there is a very big outlook for apiculture, provided we get 
the staff to work it. 

A.2211. How many students have you in your department for training?—* 
There is one at present, and there is another coming from the United Pro¬ 
vinces for systematic entomological training; we have had an application a 
few days ago a.sking if he could be sent over. 

A.^12. How many more students could you accommodate in your section? 
—For how long a period? 

A.2213. For 2 years?—1 should think we could take 4, or perhaps half a 
doeen. 

A.2214. Have you any students from'the Universities of this country, wish¬ 
ing to take up entomology from a seientiffc or economic point of view?—We 
have had several men who came here for a short i)eriod, for a month or so, or 
perhaps longer. 

A. 2215. Do you think that method of the short course has stimulated 
interest?—I hope so. 

A-2216. Are you in touch with the students who come here? Do you 
follow up your relationship? Supposing I come to you to be trained for a 
couple of months, would you have my address and send out entomological 
literature to me and so on P Do you have that sort of relationship established 
Wween the students and yourself?—I think it depends entirely on the 
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^udent; if he likes to write to me and keep in iotich with me, he can do so, 
but if he drifts away, he drifts away. 

A.2217. You have f^aid that there is no ad^uate interest taken in entomo* 
logy; I take it it is the function of the Institute to create that interestP— 
We try to, but it is difficult to keep a large number of irons hot at the same 
time. 

A.2218. Afr. f-alvert: You ventured upon an estimate of the losses to India 
from insect pests. Have you any reason to believe that the percentage of 
loss in India is higher than in other countries F—I should not think it is higher 
than in other countries in the tropics, but it is certainly higher than in tern-- 
perate countries. 

A.2219. Higher than in European countries?—I should think so. 

A.2220. The extra large staffs in European countries which you were men¬ 
tioning this morning are not due to the fact that the loss from insects is 
greater, but to the greater interest in the subject?—I think that is so, on the 
whole. 

A.2221. Mr, Kamat: You told us that the interest in entomology was not 
adequate in this country. Is that indifference general, or speciffc, and only 
confined to Indians?—Comparison is proverbially rather odious^ but you mu^ 
realise that a man who is really keen on insects is rather a rarity in all coun¬ 
tries. Even in European countries, only a very small percentage of the popu¬ 
lation is really keen on insects, but you do get there a much larger propor¬ 
tion than you Q*et in most Asiatic countries, except perhaps Japan, where 
there have been several men who are really keen on insects. 

A.2222. I do not want to dispute the fact that the general interest taken 
by the Indian public is very small. But I ivant to go further and find out 
from you ivht'thcr there are not other reasons for it. You sent up your pro¬ 
posal for an Entomological Bureau to the Government of India, and you also 
made an appeal to their hearts and imagination that the loss from insects to 
the crops of India was something like Rs. 200 crores, which is perhaps as big 
as the revenue oi the Government of India; and yet they turned down your 
proposals. That show's that even the Government of Indio are rather indif- ^ 
ferent to your science?—1 quite agree with you. 

A,2223. If the Government of India are so indifferent, we need not blame 
fhe Indian t'ubhc?—J do not blame them a bit; I merely want to stimulate 
their interest and curiosity and so on in the science; and if I can stimulate 
the imagination of Government by appealing to their poi^kets, that is one w^ay 
of doing it. 

A.2224. May I further ask you w’hether you have found that the interest 
titkeu in insect life, as a hobby, by the Europeans in this country is any 
'stronger than that taken by the Indians? Do you think that is a noticeable 
feature?—I think it is; on the whole, I regret to say it is so. 

A.2225. 1’hey show a stronger interest?—I find more Europeans writing 
to mo, wanting information about insects; they find something that appeals to 
them. 

A.2226. V'tofes^sor Oangulee: Europeans in their unofficial capacity?—They 
are mostly unofficial people, planters and qll sorts of people; the Europeans 
write to me, and o<;ca.sionally an Indian may do so, but not often. 

A.2227. 4n l therefore public opinion amongst the Indians to treat insect 
life as a hobby has to bo stimulated by some method P—I think it does require 
stimulation. My book on ** South Indian Insects ” was printed in a fairly 
large edition for a book of that character, but all the copies were sold out. I 
cannot say how many copies were bought by Indians and how many by Euro¬ 
peans. But as the whole edition w'^as sold out there must have been a certain 
amount of demand for it. 

A.2228. Dr, Jfydfir: Did you ask somebody to have that hook translated 
into some of the vernaculars in India? You know about 80 per cent of our 
people cannot read and the remaining have a purely literary education. You 
cannot expect thorn to have an interest in insects?— T^at book was pubHuhed 
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by the Government Press, Madras, and if any one wanted to bring out a 
translaticm T dare say they could get permission. 

A.2229. Do you not think it is your business to stimulate that interest?— 
J am afraid I could not undertake translation. 

A.2230. Professor GangvJee: How many copies were printed?—1,500. 

A.22S1. And sold in how many years?—They were sold out some years ago; 
within about Hn years. 

A.2232. Mr, ham/it: Considering the vast importance of entomology to 
the country and to agriculture, it is important that you should take steps to 
achieve publicity. What steps are being taken here at Pusa to give as much 
publicity as pos«?iblo to this question .?—'We cannot do very much here. We 
hold these meetings. 

A.2233. flo you take steps to send some of your results to the public press, 
or do you ask tWm to review or to bring to the notice of the lay public, any 
facts about entomology.?—J do not send them; they receive copies of our 
publications. 

A.2234. Bui then we know generally what it is in this country. Unless 
Kpecial attention is drawn to these matters the lay public is not likely to go 
into these indirect technical questions. I want to know whether you ask the 
Dir(3ctor of Tiiformaiion or the Government to arrange for a wider publicity 
of your results“We have not asked the Director of Information particularly. 

A.2235. You agree that it is necessary?—agree. I have often said that 
a publication department should be attached here. 

A.2236. If your results are to be of any value to the general public and 
much more so to the cultivator, you agree that it is essential for you to main- 
tain here a sort of publicity department, or ask the Government to arrange 
better publicity than you are having now?—J have already suggested a publi¬ 
city section in my scheme for an Entomological Service. 

A.2237. Either throngh the Pusa Institute or through any other Govern¬ 
ment deparomeat, sc that the wdiol© country might come to know of the 
results arrived at here? Whnt steps are being taken for a wider publicity?— 
I have not taken any special steps except that these papers are published and 
all Government departnients and agricultural stations and so on get copies of 
our publications. 

A.2238. You said something about the difficulty in the matter of touring 
expenses, a difficulty raised by the Finance Department. We all agree that 
there ought to b<^ greater co-ordination. But I should like to know from you 
what it is exactly that you want the Finance Department to do. Is it that 
the Director should have some discretionary grants? What actual remedy 
would you suggest to counteract the effect of the present restrictions of the 
Khianc© Departjumt o” the Audit Department?—I think we should go back 
to the old system that we had when I came here. 

A.2239. You mean, to allow you to spend on touring to an unlimited 
extent?—When J earne here first Sir Bobert Carlyle cam© down here and he told 
us that Government wanted us to tour in the Provinces as much as pos¬ 
sible to make ourselves acquainted with local conditions. He said, 'Do not 
hesitate to tour; it does not matter about your travelling allowance.* Now 
the position is absolutely the reverse. We are not wanted by the different 
Provinces. We must not go there unless we are asked to go and when we do 
go there we find that we arc out of po<?ket. 

A.2240. That means you 'want a sort of carte hlancke ?—That was what we 
had in the old days ami T do not think it wa.s found there was any unneces¬ 
sary expenditure. 

A.2241. As the old days have gone now, I want you to suggest a better 
method of securing 'some latitude and I want to ask you who should be given 
discretion to determine whether an officer should go to the Province to co¬ 
ordinate the >vork or whether the piwincial officers should come up here, the 
Director or the Ministers in the Provinces? And should they be allow«^ to 
spend money on travelling allowance to an unlimited extent or should there 
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he any limit placed by the Audit Department? Have you got any dehnite 
suggestion to make?—I think it should be largely left to the discretion of the 
Head of the section here as far as the touring of that section is concerned* 

A.2242. That is, if the Director here thinks that a visit by you, say to 
Bombay, is absolutely necessary, his word should be hnal and the Finance 
Department should have nothing to say-?—I do not think the Finance Depart¬ 
ment would object if the Director personally considered that the tour was 
absolutely necessary. 

A.224d. 1 should like to ask you about the conditions of service of your 
Assistants and how they are recruited?—That is one of our difficulties at 
present. The grade of Assistants here starts at Bs. 100 a month and rises 
«lowly by increments of Rs. 10 a year up to a maximum of Rs. 300. Under 
modern conditions you can get the men, even some M.Sc.’s, on the money; but 
-either they are not good men or they are men who come here because they 
cannot get a better job elsewhere, or else they are good men who just come 
here for the benefit of cheap training as Assistants and then go off somewhere 
else afterwards. We have great difficulty in attracting good men and keep* 
ing good men under those terms. 

A.2244. You emphasise therefore that the starting salary for your Assist¬ 
ants, and their prospects ought to be improved if your work is to develop 
properly?—^Yes; I consider it essential. 

A.2245. Sir Henry Laxcrcncc: You have suggested that your work should 
be transferred to Coimbatore. I understand that you wish to have your work 
cut off from other branches and have a separate Entomological Institute?— 
Yes, to do not only agricultural w'ork but also all other entomological work. 

A.2246. Yon think there will be no inconvenience from being in a different 
site to the other branches of agricultural research?—No, I think the advant¬ 
ages of transfer would outweigh any disadvantages. 

A.2247. Your selection of Coimbatore is not final? You have lived there? 
—That was all discussed a great deal. Coimbatore is not an ideal place but 
it is the best place 1 know of. 

A.2248. What are the primary conditions that you would desire for a suc¬ 
cessful institute?—I want a place where you can rear insects all the year 
round, a place with a good climate and also suitable for preservation of 
collections. 

A.2249. Those are the three essential conditions?—Yes. 

A.2250. You should be comfortable?—I mean, if you live in a decent 
climate you can get better work done. 

A.2251. And your specimens should be preserved?—Yes. 

A.2252. What about the accessibility to other parts of India?—In a great 
country like this that does not matter so very much and such a thing will, in 
the near future, be solved by aerial transport, 

A.2253. So that you do not think that you should be within easy reach of 
one of the great sea-ports, say Bombay or Calcutta?—Coimbatore is within 
^uite easy reach of Madras which is one of the sea-ports, and also of Tuii- 
coriii. 

A.2254. Are you in touch with the college recently established in Trinidad? 
—No; we are not in special touch. 

A.2255. Are the insect pests there of a similar character to w^hat you have 
here?—1 think that they are practically all different. 

A.2256. So that the title, ‘College of Tropical Agriculture,' does not refer 
to India?—It would not cover most of our pests. Theirs are different from 
ours. 

A.2257. Have you any knowledge as to the siae of the entomological staff 
there have not any first-hand information; I know there is an entomologists 

A.22SB. Have you not got the particulars in your records here? Could 
you not get them for usP—No, I do not think we have information here* 
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A.225&. Have theiy not published any works P-*-*! have not got uything 
myself^ there may he something in the library. 

What is the total budfi^t of your section?—^Roughly, about 

Rs. 75,000. 

A.^1. In the scheme you put in in 1920, you asked for a budget of Re. 7 
lakhs?—About that amount. You must remember, however, that that scheme 
includes all entomological work, whereas my budget here only includee Pusa, 
and not the other 12 entomologists who are working in different parts of India 
at present. 

A.2262. Rs. 7 lakhs would be sufficient, in your opinion, for the entomo¬ 
logical work of all India?—That is my budget estimate. 

A,2203. What do you mean by that ?—I am not a hiiancial expert; I have 
only worked out the figures roughly, but that is about the amount it would 
cost. 

A.2264. You show on that budget 29 experts at Rs. 1,000?—^That is a sort 
of average pay. Some would be drawing more and some less. 

A.2265. Is that on the a&sumption that the staff w'ill be European or Indian 
or both? W’hat was your plan?—I took it that that would be an all-round 
figure for a general average. 

A.2266. With a mixed staff?—Yes. 

A,2267. Hut you would not be able to recruit for a cadre of that character 
in India for some considerable time to come?—I calculate it would take 10 
years to work up to a staff of that size. 

A.2268. You were asked just now whether you could point to any definite 
results of yoar work. Can you point out anjiihing which you have shown 
which would have saved expenditure on the part of the Government if it had 
been known earlier? If any of your results had been known earlier, would 
they have prevented the waste or unnecessary expenditure of public money? 
To take an example, I was under the impression that in Madras the fiea of 
the rat had been shown to be of a different variety to the flea which carries 
plague. Is that correct?—Yes. The fleas in Madras are astia, whereas the 
ordinary rat flea is cheopis. The latter carries the bacillus of plague; the 
former hardly curries it at all. I thought you were referring to things done 
here; we did, not discover that fact here. ♦ 

A.2269, Whom was that discovered by?—The flea was described by Roths¬ 
child, T think. 

A.2270. That is the kind of information which could prevent the waste of 
public money?—Yes. A lot of trouble was taken at the time to prevent 
Madras being infected with the plague. 

A.2271. There was very heavy expenditure on the destruction of rats, 
whirjh was wasted, for this reason?—T think the destruction of rats is always 
Advisable; you save money by avoiding the damage they do. 

A.2272. Ibat is a totally different question?—I have not any first-hand 
information as to the amount of money spent to keep plague out of Madras, 
but I know there was a tremendous number of regulations in force. 

A.2273. I am trying to get from you, by means of an illustration, what the 
advantage of sysrematic entomology is. This is an illustration?—Yes, this 
is a case which proves the value of systematic entomology. There is a very 
minute difference between the two fleas, but the fact that there is this dis¬ 
tinction makes all the difference with regard to the carrying of plague. 

A.2274. From that would you infer there are other cases where other 
insects have been attacked owing to lack of accurate, systematic entomological 
informationP^Tbere have been such cases, undoubtedly. 

I want you to give us something definite on which you can recommend this 
expenditure of Rs. 7 lakhs a year which you have asked for. If you can give 
us some illustrations it may help the case. 

A.2275. The Chmrmm: You can put them in later, if you likeP^I think 
it would be better; 1 may have to criticise other people’s work in some cases. 
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A.2276. Sir Henry Lawrence: You will put them in later ?•—Yes.* 

A.2277. Sir Thomas Middleton: Continuing the subject Sir Henry Law¬ 
rence has raided, you estimate the losses incurred in India through aamage 
done by insects at roughly Rs, 200 crores. You agree^ of course, that even 
with the most pevfetjf Entomological Service in the world it would be impos¬ 
sible to prevent more than a fraction of that loss?—Yes. 

A.2278. But there must be a very considerable fraction which is pre¬ 
ventable P—Yes. 

A.2279. Reoop;itition of that fact has led, in recent years, to the extensive 
development of tlie control of insect pests in the United States and Great 
Britain P—^Yes. 

A.22S0. Ft ii unlikely those countries would have gone to that expenditure 
unless they found it profitable?—I think there is no doubt they have found 
it profitable. I hoy have realised the importance of it and increased their 
staffs accordingly. 

A.2281. You contrasted, in reply to .some previous questions, conditions in 
Europe with conditions in this country. Do you agree that amongst scientific 
workers in Europe the entomologist is particularly fortunate in having a 
larger number ot voluntary workers to a.ssist him than is the case with many 
other sciences?—That is so to a large extent because economic entomology is 
a comparatively modern science. The real science of entomology has been 
built up in tVie past purely bj' voluntary workers, and there is still a very 
large proportion oi' voluntary workers. 

A.2282, That voluntary work begins in most English schools; in most 
English schools you will find butterfly nets and so on?—Yes. 

A.2283. It begins with the boys and is continuedP--Yes, in some cases, but 
not always; people take it up in later life, 

A.2284. The ca^o of the Madras flea has been mentioned. Rothschild was 
a voluntary worker of some note, J think?—Yes. 

A,2285. You have pointed out that a similar interest does not exist among 
the general public of this country, and therefore you indicate one must rely 
to a greater extent on official assistance. I think that is your argument? — 
That is .so, generally speaking. 

A.2286. flow many official entomologists have you at work in India?— 
About 13 at present. 

A.2287. Would you care to give any indication of the number you would 
like to see at work ?—There is practically no limit to the amount of work. 

A.2288. What is the scope in India?—The scope is absolutely unlimited, at 
any rate in our gsueration, 

A,2289. Ff the scope is unlimited, we must begin with the training of suit¬ 
able persons. How would you proceed to train them? You have indicated 
that 2 years at P.isa are useless for the type of student that is sent to you?— 
That is so, becnus.> the type of student who is sent to ns has no knowledge 
whatever of the subject when he comes. 

A*229(), WJii.t is the knowledge you desire him to have when he comes?— 
If he is really keen on insects I do not want much more to start with, but you 
cannot turn him out in 2 years even if he is keen. 

* Two instances may be given to show' the value of .systematic work and the 
necessity for this to j>recede applied work in Entomology, 

In the first instance, the various borers in sugarcane, maiase, juar, rice 
and other cereals were lumped together under the name of ** moth borer 
(Chilo simplex) and recommendations were made for the growing of inaisse 
as a trap-crop lor borers in sugarcane. Subsequent investigation has shown, 
not only that the borers in sugarcane, maiae, etc., are quite different, includ¬ 
ing over a dozen species with distinct habits and food-preferences, so that no 
one method can possibly control them alL 

A second instance may be found in my Report of the Second Ent$molO0iml 
Meeting^ Pusa, pp. 196-197. 
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A.2291. If you want a good educaldonal baais^ ^at should you bave? 
What is the normal training fcn^ an entomologist? Is ii not a d^i^ree with 
aoology as the main subject?—^Yes, nowadays mat is about it. 

A.2292. As yea know, we have in Britain in the past 10 or 15 years been 
training entomologists, and we select for training persons who have taken an 
honours degree in zoology?—^Yes. 

A.2S^3. Can you not get men of that type to train in Pnsa, men who have 
taken a science degree in zoology in an Indian University?—As I said just now, 
the only student who has done his 2 years’ post-graduate course here was an 
M.Sc. in zoology, and he came here knowing nothing about entomology at all. 

A.2294. Sir Ilcnry Lawrence: What pay did you give him when he was 
here?—None. He had to pay Rs. 25 a month for his training. 

A.2295. Sir Thomas Middleton: You referred to the question of salaries, 
and some emphasis was laid on the amount of the starting salary. Do you 
not think that in a subject of this sort prospects are more important than the 
starting salary?—I think the present starting salary is too low and the rate 
of increment is too slow’ 

A.2296. You indicate that entomology covers not only agriculture proper 
but forestry, veterinary and medical questions. Is there any real objection 
to the separation of the forest w'ork and your work here in Pusa? Is not 
there work enough for both of you?—^There is plenty; the only point is the 
avoidance of unnocessary duplication. 

A.2297. Is there unnecessary duplication?—1 think there is. Govern¬ 
ment has the eKpense, for instance, of keeping up two big libraries on 
entomology. 

A.2298. Are there any other objections?—There is the keeping up of two 
collections. Very often the insects they deal with there are the same as are 
being dealt with here. 

A.2299. I do not quite follow the reasons which lead you to select Coim¬ 
batore as against Pusa? If you compare Pusa with the places in which Euro¬ 
pean entomologists work, you are in a much better position?—I would ask 
you to come here in 6 months’ time and ask you if you would like then to put 
it in that way. 

A.23(X). I am not talking ot you but of your insects; in 6 months’ time 
the conditions are very favourable for your insects?—I do not think we are 
much better off here; insect activities practically close down in October till 
about the end of February; then we get a short outburst of activity about the 
beginning of March and after that they close down again until the advent 
of the monsoon. 

A.2301. There is no lack of activity in the monsoon?—No. Then of course 
in the monsoon you get intensely damp conditions and when rearing insects, 
their food often goes mouldy. 

A.2302. Comparing your conditions with other entomological conditions, I 
cannot think that the locality imposes very severe restrictions upon you. Have 
you worked laboratories in Britain?—^Yes, I was working there last winter 
for 6 months. 

A.2d03. Your conditions so far as the study of living insects is concerned 
must be better here than they are there?—^Perhaps, but they are not the best 
we can get in India. 

Yes, it may be that they are not the best conditions but they are good. 

A.2d04. Dr, Jlyder: You r^uire a regular Entomological Service after the 
approved models ot other services, such as the Police, Agnculture, and so on? 
—I think the Geological Service is more the type one might keep in mind. 

A,2305. Have other countries got such a regular service?—^Yes, 

A.2306. Are you aware of other countries that have definite conditions as 
to personnel, pay, promotion and pension?—^The United States, of course, is 
the best eacampie, 

Vr. T. Baiiibrigge Fletcher. 
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A.2307. Has England got such a service?—It has, on a very sniait scale 
as compared with other countries. 

A.2308. With regard to this loss of 200 crores, do you claim accuracy for 
your figures ?—I claim they are as sufficiently accurate as I could make them. 

A,2309. One could not add another 200 crores to it?—No, I went carefnlly 
into the outturn of crops, the areas under crops, and we took the valuations 
as far as we could from the market prices and so we got a rough idea of the 
^-alue of all the crops grown in India, and then we took the losses on each 
crop. 

A.2310. You speak of dissatisfaction prevailing among entomologicaf 
workers; does that dissatisfaction extend to both higher and lower grades?— 
I do not think we are too satisfied with conditions. 

A.2311. Conditions of pay and prospects?—Yes. 

A.2312. AVhat is the difficulty with regard to obtaining rare books?—‘Very 
few copies of the older books come into the market; there were very few copies- 
originally and most of them have now gone into public libraries, so that it is* 
very rarely that a copy is obtainable. When such a book is offered by a book¬ 
seller, under the Budget Rules 1 may or may not have money at the time. 
You cannot foresee when one of these books that we want will be available; 
when it is available, if we have no money we cannot get it, and by the time 
the money ivS made available the book may be unobtainable. What we want 
is to have a definite sum that we can lay our hands on at once and buy straiglit 
away without any red tape. 

A.2313. Arc you not given a definite grant for the purchase of books?—' 
Yes, but it lapses; what I want is a definite sum that will not lapse. 

A.2314, Vt'ith regard to this difficulty as to conducting examinations, why 
should you not visit the agricultural college.s and sit on their committees deal¬ 
ing with courses and examinations?—Because if T go to attend an examin¬ 
ation, nowadays the Province in which the examination is held has to pay my 
expenses, and they will not do that; they will next ask people in from outside 
if they have got to pay their expenses. 

A.2315. Do your remarks apply to Indian Universities as well as to the* 
Government Agricultural Colleges?—^The Agricultural Colleges; I have had noj 
experience of examining for the Universities. 

A.2ill6. The Agricultural Colleges will not pay your travelling allowance, 
they are far behind in this matter as compared with the Indian Universities, 
For instance, an Indian professor stationed at Peshawar will do examining 
work at Calcutta?—In the old days I used to go down particularly to the Cen¬ 
tral Provinces and Madras; every year they asked me to go down and do their 
examinations. It meant that I kept in touch with the teaching w’ork there; 
it also gave me an opportunity of going round and seeing w'hat they were 
doing, giving any advice or information and getting information myself; 1 
think it was of mutual benefit to all concerned. 

A.2317. With regard to your suggestion as to giving a short course of lectures 
at these provincial agidcuRural colleges where entomology is a subject of 
study, do you think you could do much in a year? I do not think your idea 
is to hold the course for a full academic year?—No, I think you have altogether 
misread w’^hai I say. What 1 suggested was that if we had a properly organised 
service, it w’ouid be the duty of one member of the staff to go round to these 
various colleges and give short c^oiirses, not for a year but for about a month 
at the outside at each college. That would not replace the present courses 
but would supplement them. The provincial agricultural colleges would 
carry on their training courses, which you must remember are for agricultural 
students and not for entomological students. They get a smattering of 
entomology, but in addition to that the Central Institute would send out a 
special lecturer; he would have all the latest information about all pests, he 
would have specimens, diagrams, films, and everything of that sort. You 
could get it very much better done if you had one man going out from a cen^ 
trjtl place* and he would give the students a separate extra course to supple^ 
moot the local information which they will have derived from thoit osm staff*, 
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A*2S18. Aic jou familiar with the courses of study at these provincial 
agricultural college? Does entomology form a subject of study at all these 
collegesP—A certain amount of it, yes; I was two years at Coimbatore. 

A.2318. It is taught in the first two years, is not it, at all these provincial 
colleges?—J would not like to say it is taught in the first two years at all of 
thorn, because the courses vary from one college to another; but generally 
speaking they get a certain amount of entomological instruction during their 
agricultural course. 

A.2320. Would you like entomology to be a subject of study at these pro¬ 
vincial agricultural colleges?—It is already; they give a course of training in 
entomology in their course of agriculture. 

A.2321. 1 thought you said entomology did not figure as a subject of study 
at these provijjcial agricultural colleges?—No, you have misunderstood me; 

I did not say so at all; it is part of the training. 

A.2322. Now with regard to this matter of the education of the ryot, who 
is, after all, the chief man, apart from the service and the collection of books 
and other matters, what measures would you suggest?—That 1 think is a 
matter purely lor the local department; it is for the local department to do 
that local demonstration and propaganda work. 

A.2323. Let u.s go through this matter step by step. You think it would 
be a good thing to have a readable primer on common Indian insects, in the 
vernaculars of the difterent Provinces, for the education of children?—I think 
a primer on insects would be rather too much of a mouthful for them all at 
one?, but if you had a few facts about insects in their ordinary reading book, 
that would be a good Ihing. 

A.2324. If you do not agree with that, what w'ould you suggest for the 
education ol the adult ryot who cannot read or write but w’ho knows he incurs 
lo'^aes on tbo croi»s he grow’s?—As I have said, that is a matter for the local 
departments, but, generally speaking, they should be able to send demon¬ 
strators round to the ryots to explain these things to them, as they cannot 
read or write. That is being done. 

A.2325. Professor Gangulee: Would you like to see entomology a subject 
taught in the Universities of this country; would it help your work very 
much?—Yes, we have already passed a resolution to that effect at the last 
meeting. 

A.2320. Do you consider it a very essential step tow’ards obtaining suit¬ 
able recruits to your department?—I say we have already passed a resolution 
to that effect, but, like most resolutions, it has not gone any further. 

A.2327. With regard to the point raised hy Sir Henry Lawrence as to the 
saving that may result from entomological investigations, is any work being 
done to prevent damage being caused by insects to railway sleejiers. Army 
stores or grains in elevators?—We carri^ out some experiments here on the 
treatment of w'oocl against termite and those results were published; consider¬ 
able work has been done at Debra Dun by the Forest Economist on that 
subject. 

A.2328. Was that w^ork drawn to the attention of the Railw^ay Board?—It 
was done at the direct request of the railw^ay people. 

A.2329. W^ould there be a considerable saving if your method of controlling 
termites could be adopted ?—As T say, w’e did some work here and our results 
corroborated those arrived at at Debra Dun. 

A.2330. With regard to popularising entomology, have you at any time 
re<ieived requests from the Department of Education in this country to utilise 
all your beautiful charts, graphs, coloured plates and so on?—We have had a 
large demand at various times from different schools; I could not give you the 
list of them off-hand. 

A.2331. The demand is there?—^Occasionally. 

A.2332. Have you thought out the problem of utilising the cinema for 
popularising the study of the insect life cycle?—"We have thought of it. 

Mr. T. Bainbri|2^e Fletcher. 
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But nothing has been done in that direction?—^No. 

A.2334, You think the cinema would be a suitable medium through which 
tiu' subject of insect life could be made popular?—Yes, I certainly think it 
could; J suggested that in my note on publicity of which you hare a copy, 

A.2335. Do you find the administrative duties of your section hamper you 
in any way in your research work?—They take uj) most of my time. 

A.2336. Sir James MacK€M.na : Do you anticipate any difficulty in reviving 
T-hc Sectional Meetings in entomology?—^No, I do not anticipate any difficulty. 
Wo should have had a meeting two years ago; it was arranged. I wrote 
around the Provincas and told them wc were going to have a meeting and one 
or two papers were sent in; then I was ill and was unable to hold it. 

A.2337. 1 ask the rjuestioii because we have been told that the Devolution 
Rules and travelling allowance troubles have rather tended to wreck that 
scheme?—Those rules have rather arisen since we had a meeting; I cannot 
say what the effect would be on the next one, hut I hope to continue them; I 
do not see any reason why they should n<*t continue. 

A.2338. The Groveniment of India have not given an expression of opinion 
in the sense of di scoutinuiiig them on account of expense or anything of that 
kind; they have not been involved in the retrenchment policy?— No, 

A.2339. Of course you consider them to be extremely important; I know 
you started the idea in Pusa ?—Yes, I consider them to be very useful; at the 
last meeting there was a resolution passed to the effect that they should be 
eontinuei. 

A.2340. Biennially nr trienialJy?—Biennially. 

(The w'itness withdrew^.) 


Mr. T. Bainbrlgge Fletcher. 



m 


Or* W* H« HARRISON, D^Sc*, Imperial Agricultural diemitl, and 
Joint Director, Agricultural Reecarch Inatitnte, Puta* 

Repilet to ttie Questionnaire. 

Qxjkstions 1 AND 4.—Queytiorm 1 and 4 relating to resean-h and adminihtra- 
tioa are so closely inter-related that it is difficult to deal with them individually. 
The factors which have to be considered in formulating suggestions relating 
to the administration and co-ordination of the agricultural activities of the 
Qovernments in India are the same which have operated to bring about the 
present situation in regard to the organisation of research, and they bear 
equally upon any suggestions for the advancement of the latter. A review 
of the factors which have so far guided the course of events seems therefore 
to be a necessary preliminary to the formulation of proposals for future 
improvement. 

Taking first the organisation of the Departments of Agriculture in India^ 
it may be noted that previous to the year 1904, an Indian Department of 
Agriculture was practically non-existent. That year marked the inception 
of a scheme from which agricultural development in the All-India sense 
originated. Agricultural Departments staffed by the I. A. S. officers 
specially recruited for the purpose, were developed in each Province and a 
central department was created directly under the Government of India, 
the underlying idea being that whilst the provincial departments would be 
concerned mainly w’ith the study and development of local agricultural con¬ 
ditions, the central department would take a more general view of agricul¬ 
tural problems and act as a co-ordinating and advisory body. This latter 
function was strengthened by the establishment of a Board of Agriculture 
for India to meet annually with the object of giving the experts an oppor¬ 
tunity of exchanging ideas with one another, of learning what is being done 
m the various Provinces, of co-ordinating their work and advising on agri¬ 
cultural administration generally. 

The central department was staffed by senior officers who possessed con¬ 
siderable experience of Indian or tropical agriculture, whereas the provincial 
departments were staffed mainly by junior men possessing little or no know¬ 
ledge of tropical agriculture, and often recruited direct from the Univer¬ 
sities. As a consequence, in those early days, the central department readily 
fulfilled the functions laid down and formed a real centre for the a(‘tivitie« 
of whole department. 

The provincial depaitment.s were .staffed with Agriculturists, Chemists 
and Botanists, who were in most cases supjilied with full facilities for carry¬ 
ing out their duties, and experience rapidly aecuiiiulated. This experience 
being mainly local in character was not shared by the officers of the central 
department, and thus the first intimate relations between the two branches 
tended to lessen as time w^ent on. With the growth of the department, the 
Board soon became unwnoldy and it was no longer possible to collect all the 
members of the Agricultural Departments together for the meetings and, in 
1908, the membership had to be reduced with the result tliat the scientific 
experts in particular rarely came into intimate contact with their colleagues 
in other Provinces. Later on the meetings were held biennially instead of 
annually and discussions of the programmes of work of the various depart¬ 
ments were dropped. None the less the co-ordinating inffuence of the cen¬ 
tral department still persisted in an effective but voluntary form. 

With the inception in 1919 of a scheme of general expansion, which aimed 
at making the expert staff of each Province complete in itself and capable 
of dealing wi^ all local problems of immediate importance, the provincial 
departments developed a tendency to adjust themselves into independent 
units and this movement received an impetus through the introduction of 
the Devolution Rules, 1920, framed under the Government of India Act, and 
the classification of Agriculture as a Transferred subject in the Provinoea, 
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As a secjiience to the decision to treat AgricnltTire as a Provincial subject 
in charge of Ministries, the central dex>artment could no longer exercise the 
same influence over the development in the Provinces as hitherto, and dis* 
cussion of jnatters relating to agricultural administration in the Board of 
Agriculture necessarily became restricted. The waning influence of the 
central department sufiered a fiirther check through the concessions made by 
the Lee Commission, especially—(1) The introduction of selection grade posts 
into the department removed the flnancial attractions which had led to re¬ 
cruitment to the central department from the most capable of the provincial 
officers, and further when these selection posts were given to officers before 
the completion of the full 15 years’ service, the attraction of service in the 
Provinces became greater than with the Central Government. (2) The grant 
of the right to take proportionate pension to officers serving under Provin- 
cial Governments and the withholding of this privilege from those serving 
substantively with the Central Government stopped all hope of recruitment 
to the latter service, for not only was no officer prepared to forego the pri¬ 
vilege by accepting semnce under the Government of India, hut, in addition, 
as the concession led to an immediate resignation of many of the senior men, 
the pro8})ects of promotion, wnth all its attendant advantages, became far 
better in the service under Provincial Governments. 

These concessions prevented recruitment to the central department of 
experienced members of the protincial departments, while, on the other hand, 
the scheme of Indianisation of the department not only resulted in the cessa¬ 
tion of further recruitment to the I. A. S., but also in the appointment of 
recruits with little experience to the new and vacant posts at Pusa recently 
]ilaced outside the cadre of the I. A. S., who con have little immediate influ¬ 
ence with provinoml deportments stafi^ed by senior and more experienced 
officers. 

(3) Further, the principle that any services rendered by officials of the 
Central Government to a provincial department are liable to form a charge 
on the latter has had an appreciable effect in restricting co-operation between 
the central and the provincial departments. All these factors have combined 
to produce a line of cleavage between the several Agricultural Departments 
in India, have led to an increasing isolation of the central department and 
have removed hope of a continuation of central influence under existing cw- 
ditions to a remote distance. 

The central department, however, still exercises a certain modicum of 
inffuence through Muktesar, the Imperial Institute of Animal Husbandry 
and the Research Institute at Pusa but only—apart from the personal in¬ 
fluence of any individual officer—through those activities which any parti¬ 
cular provincial department may be deficient in, or devoid of. It has prac¬ 
tically no influen(^e, if one excepts the ])ublication branch, in co-ordinating the 
activities ot oina Province with another. Prom the agricultural point of view 
the provincial departments are practically independent entities, owing no 
allegiance to India as a whole, and the wider view of the general progressive 
well-being of Indian agriculture and the international relations of Indian 
agriculture is, therefore, in grave danger of submersion. 

The central department which has under its purview these wider consL 
derations is thus left stranded as an isblated body unable fully to exercise 
that influence which, is its prerogative. 

The necessity for the central department being placed in an advantageous 
position for the due performance of its responsibilities rei^nires little demon¬ 
stration ind it IS apparent that some <«rganisation must be created which will 
enable the central department (1) to keep in touch with the work done by 
the several Departments of Agriculture, (2) to give advice anud formulate de- 
flnite policies of development, (3) to promote all schemes which make for 
general advancement of agriculture in India, (4) to stimulate and increase 
the volume of research work annually produced particularly in relation to 
problems which are definitely not local in character, and (5) to be in a position 
to take prompt and effective measures to prevent the introduction di crop 
pests and diseases from outside India and also from one Province to another. 


Dr. W. H. Harrison. 



What aeeiM to be required ig an organigation vbieb will promote free 
oo<*operation jmtwm l^oee engaged on identioal or allied work and not a 
central co-ordinating body so frequently aggociated with central control wbi<^ 
cannot |>rove acc^table to departments and ministries who have been granted 
provincial autonomy. Any organisation to prove successful must obtain the 
voluntary supimrt of the departments and in fact be of such a character that 
they will willingly seek its co-operation, help and support. 

Several suggestions have on occasion been put forward, the most promin¬ 
ent one and the one which first naturally comes to mind through obvious 
analogies, is the institution of an organisation based on lines closely follow¬ 
ing tlmt which has been evolved in the United States of America. This is 
essentially one of a strong Central Federal Department working in close co¬ 
operation and contact with the various States departments, but a close 
examination leads to the conclusion that such an organisation cannot be suc¬ 
cessfully transplanted to India in present circumstances. Apart from the 
obvious serious financial burden which would be thrown on the Government 
of India, the outstanding feature is that the Federal Government in the 
United States of America exercises an executive and administrative control 
over many Government functions throughout the whole of the States, (e.p., the 
passing of the Grain Standards Act which aims at bringing about uniformity 
in the grading of grains; the Federal Reserve Act which authorises national 
banks to lend money on farm mortgages; the Federal Farm Loan Act which 
created a banking system suited to the farmers* needs; the Food and Drugf^ 
Act which torbids adulteration; the Hatch Act and the Adams Act which 
make provision tor grants for furtherance of agricultural research and edu¬ 
cation). 

The Central Department of Agriculture therefore functions continuously 
throughout the whole country and thereby is m intimate contact with local 
conditions. No similar system of legislation is in operation in India and 
neither under the present system of devolution and administration of trans¬ 
ferred subjects does it appear [irobable that it will originate in the near 
future. Consequently, the formation of a Central Department of Agricul¬ 
ture, based on the model of the United States of America would be largely 
inoperative in that it would carry with it no real bridge between its sphere 
ot oi>erations and that of the provincial departments. If and when a system 
of Federal Government is developed m India, then the proposal might be 
more seriously considered. Until such a change comes about, some simple 
and less ambitious scheme must be adopted. 

Another proposal is that all agricultural research in India should be carried 
out under the aegis of the Government of India. This would connote the 
taking over by the Central Government of all the research activities of the 
Provincial Governments, thereby relieving the latter of present serious finan¬ 
cial commitments and permitting them to apply the funds thus liberated to 
direct agricultural development. Consideration, however, shows that unless 
the Government of India were prepared to meet a very considerable additional 
expense in developing the scope and cadre of their present department, there 
would be no immediate increase in either the volume, kind or scope of the 
research work turned out and that most of it would still continue to be 
strictly local in character and application. Advance in agricultural research 
and knowledge will not be acquired by merely transferring the present onus 
of the Provinces on to other Moulders, but by developing the present situa¬ 
tion. The proposal does not do away with the necessity of a bridge between 
the activities of the central and provinolal departments. All it does is to- 
transfer the present gaps between the departments to points more remote 
and localised, i.e., between research officers working on local problems and 
the agricultural officers responsible for the development of local agricultural 
operations. 

From a conaideraiion of ike above it becomes clearer that the required or^ 
ganisation muat be supplementary to the existing one, which is quite capable, 
under i^le adn^istration and control^ of covering the general reqmrements 
of a. Province) so that being independent of provincial boundaries it can co%- 
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sider agricultural problems in a wider sense^ can carry on investigations 
covering broad agricultural areaa^ crops and problems, and by the provision 
of suitable means can give effective help, either financially, or otherwise, to 
provincial departments as occasion arises. Without interfering with local 
administrative i»roblems and without resorting to executive Orders, it must 
be able to obtain the co-operation of the Provinces by the beneficial character 
of its functions. Fortunatel.y in India we have an example of such a central 
organisation in the Indian Central! Cotton Committee and its activities point 
the way to a satisfactory general solution of the problem. This body is of 
recent iormation, yet in the brief period of its existence it has been able to 
influence in a most marked manner the improvement and development of 
cotton interests throughout India, and that with the willing co-operation of 
the provincial aiuthorities i^oncerned. 

The organisation and activities of this Committee will have been placed 
before the Iloyal Commission in full detail and there is no necessity to refer 
to them here except briefly to state that in each cotton Province there is a 
Provincial C/otton Committee composed of all interests, which is in direct 
communication with the Central one by means of representatives. The latter 
thereiore represents all interests throughout India and is in a position to 
consider problems from a very broad standpoint and thus exercise a very 
real influence. In addition the Central Committee has funds at its disposal 
obtained through the cotton cess and these funds are utilised for the further¬ 
ance of research on cotton investigations of all types. It maintains its own 
research institutes and affords facilities for carrying on and extending the 
work don*> by the provincial departments. It is in fact a live co-ordinating 
force in regard to cotton problenns and this co-ordination is not brought about 
by compulsion but by indin*ing <jo-operaiion. 

In the Indian Central Cotton Committee appears to lie the germ of future 
succe.s.sful development of all Indian agricultural research and of inducing 
active, co-operation between the Provinces themselves and between the Pro¬ 
vinces and the Government of India by fostering the formation of similar 
central bodies specially to deal with the major crops and agricultural problems 
of India and in direct control of the Government of India, but given a certain 
freedom in the use of the funds allotted to them, Buch commiftees would be 
at liberty to run their own research stations and be in direct contact with 
siiniliir provincial committees thus c<»-ordiriating the work of several Pro¬ 
vinces, 

Such an organisation has the great advantage that only the most urgent 
and important subjects would be considered in the first instance and as funds 
and opportunity permitted, future extensions could be made. It would be 
in fact a fluid organisation capable of lieing developed as the needs and in¬ 
terests of Indian agriculture opened out. Among the outstanding subjects 
first to be considered are:—(1) such crops as wheat, rice, oil-seeds, sugar¬ 
cane, fibre crops, tobacco and the major cereals and pulses, (2) the problems 
ot crop protection both internal and external, (3) agricultural engineering 
and irrigation problems, (4) agricultural economics, finance and co-operation, 
o) animal husbandry and dairying. 

The financing of the several committees would have to be arranged on 
varying lines, some might be financed by export duties or cesses, some prob¬ 
ably by provincial contributions and others directly out of the central revenues, 
but III all cases it seems necessary that funds .should l>e at the disposal of the 
individual committee subject to such general rules as are considered desir¬ 
able. 

A scheme ot this character would result in (;o-ordinatiug the work of the 
Provinces with research promoted by the central authority, yet a further 
provision must be made for co-ordittatiiig the activities of these several 
separate organisations within the purview of the Central Govei^iment. To 
bring this about it is suggested that the readiest method is to constitute a 
permanent Board of Agriculture directly under the administration of a 
Member of the Executive Council cmi-^isting of a few experience tneml^rs 
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{^elected for th^ir ability and knowkdge, ea<jh dealing diiwtly witli a definite 
portfolio, and each being in direct contact with the appropriate central com¬ 
mittee or committees. I w^ould snggest the following avrangementa as suit¬ 
able : — 

Ist Member deals with Animal Husbandry and Dairying and Veterinary, 

2nd Member deals with Plant Industry. 

3rd Member deals with Crop Protection. 

4th Member deals with Agricultural Economics including agricultural 
co-operation and finance. 

^ 5th Member deaU with Irrigatioii and Agricultural Engineering. 

Such an organisation can reasonably be expected to play a very 
important r61e in the sphere of internal development of the agri¬ 
cultural resources of the country and appears almost indispensable in the 
circumstances ruling at present. An advisory committee to replace the pre¬ 
sent Board of Agriculture and to consider the general aspects of Indian agri¬ 
culture can be formed by representatives deputed from the several committees 
and the members of the permanent Board of Agriculture. 

The points raised in the Questionnaire may now be dealt with ^erxofiw. 

Qubstiok 1.— ^ilBSBAitCH. —(o) Under the provisions of the Devolution Rules, 
1920, framed under the Government of India Act, 1919, Agriculture is a 
Transferred subject and the organisation, administration and financing of 
agricultural research in the Provinces has now devolved on the Ministers 
who are responsible tor them to the Provincial Legislative Councils. The 
Government of India exercises no control over these provincial departments 
which concern themselves solely with the agricultural development of the 
Provinces, and with agriculturiil research which, in general, has a definite 
bias determined by local conditions and crops. The development of these 
provincial departments coiKsequently will be determined mainly by purely 
lirovincial considerations which do not fall within the immediate purview 
of the Government of India who are responsible only for central research on 
problems of All-India importance. 

The activities of the central department at present cover a fairly wide 
field, namely, general research on chemistry, bacteriology, mycology, ento- 
mology, the rahsing of improved crops, breeding of new varieties of sugar¬ 
cane, investigations connected with animal husbandry and dairying, animal 
nutrition, control of animal diseases (and one may also include here the acti¬ 
vities of the Indian Central Cotton Committee) and serve as a basis for 
supplementing the work of the provincial departments. Many agricultural 
problems in India are not confined by the limits of political boundaries but 
are spread over .several Provinces and it is to such problems that the energies 
of the central department should be mainly directed. 

Hitherto, the organisation of the departments has in general follower! 
the stereotyped lines of providing a staflF comprising agriculturists, botanists, 
<»hemisfc8, etc., working semi-independently of one another and confining their 
attention to subjects clearly identified with their special knowledge. Owing, 
mainly, to the comparatively small number of experts available, there has 
been no systematic attempt to associate them on definite lines of research, 
but when some pressing problem has presented itself for investigation such 
associations have been brought into operation either by the administrative 
Heads of the departments or by voluntary co-operation of interested experts. 
These associations have been of a temporary character and have been dissolved 
when a solution has been attained, but the positiem now developing would 
appear to indicate that future organisation must aim at associating various 
experts on a definite problem or group of problems. As the central depart¬ 
ment is to deal with the development of research of more than local import¬ 
ance, it would seem desirable to organise it on these lines. A central orga¬ 
nisation for the administration and financing of agricultural and veterinary 
research throughout India on lines which have proved efi&caeious in some 
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advanced countries does not appear possible under the existing conditions 
brought about by the Reforms as there is every likelihood of the Provincial 
Ministers and the local Legislative Councils strongly resenting any outside 
interference in local matters, and neither does it appear desirable that the 
Central Government should assume responsibility for the conduct of all re¬ 
search carried on throughout India. 

It is suggested that this object can be attained most readily by adopting 
and developing th€* ideas leading to the formation of the Indian Central 
Cotton Committee, namely, by creating a number of similar central com¬ 
mittees each dealing with a clearly defined field of investigation and pro¬ 
vided with adequate funds for carrying on the work. Each committee would 
be intimately associated with provincial committees and also wdth a perman¬ 
ent Board of Agriculture comprised of a few experienced officials. There 
would thus be evolved an organisation whereby the provincial departments 
would maintain contact with each other and the central department. Re¬ 
search would be fostered by recruitment of special staffs, thus increasing the 
number of expert officrers employed under the Central Government and per¬ 
mitting assistance being given to provincial departments whenever consider¬ 
ed to be necessary. Such assistance should be paid for out of central funds, 
even when applied for by a local department, otherwise the present tendency 
tor isolation will be continued. 

For several years following upon the formation of the Indian Agricultural 
Department, the meetings of the Board of Agriculture afforded facilities 
whereby the scientific experts were enabled to meet together and discuss their 
problems and difficulties. Subsequently the restriction of the membership 
prevented this occurring with the result that these experts only rarely come 
into intimate contact with their colleagues in other Provinces. To remedy 
this state of affairs, sectional meetings of the Board were instituted, but 
after a few years financial difficulties rendered it extremely difficult to bring 
together a fully representative gathering and the scheme has been in abey¬ 
ance during recent years. 

The suggestion that c*entTal committees should be instituted to consider 
broad agricultural problems appears to offer an effective m^hanism whereby 
the present state of affairs can be remedied and research officers brought into 
intimate personal contact with their colleagues and others working on similar 
problems. If financial considerations should offc^r an obstacle, then the ex¬ 
penses involved should be borne by the central authority. 

Whatever may be the ultimate organisation of the central department, it 
appears desirable to institute one change in the immediate future. For many 
years the Pusa Institute was the only one under the Central Government 
dealing with broad agricultural problems and those connected with cattle- 
breeding naturally received considerable attention. Valuable results were 
obtained and the scope of the work was expanded. Until now the farm 
portion is devoted almost entirely to the raising of fodder crops for the herd 
with the result that the major staple crops of India are not cultivated. This 
Institute is staffed by expert officers whose interests are mainly centred on 
the latter type of crops and the cultivation now practised therefore only 
partially fills their needs. This being the case the transference of a portion 
of the cattle-breeding operations to the recently acquired farm at Kama! 
seems to be desirable, or alternatively to extend the culturable area within 
the Institute. 

In conformity with the original scheme of organisation the Pusa Institute 
was staffed with an Agriculturist, Chemist, Botanist, etc., and provision was 
also made for the employment of a supernumerary in each section so that 
each section was under the control of two Imperial Service officers. Many 
of these supernumerary posts were subsequently converted into second posts, 
i.c., Second Imperial Mycologist, etc., and each section was adequately 
staffed with both gazetted and non-gazetted assistants. Little expan¬ 
sion took place in subsequent years with the result that many of the 
Provincial Institutes contained a larger staff of workers than the Central 
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Imtituto, and in addition^ since the adT»ni of derolniton, ^e {lolioy haa been 
loiiowed whenwer {Missihle of abolishing second posts so tiiat m reoent 
years no increase in either the volume or scope of research work his be^ 
possible but rather the reverse. 

The position may be illustrated by the developments in the Chemical Sec- 
tion. In W17 when I took over charge there were employed two Imperial 
Service officers, two gazetted assistants and 6 non-gazett^ assistants. With 
the creation of the post of Physiological Chemist and subsequent transfer to 
the section lost the service of one gazetted assistant; and the 
Supernumerary Chemist, whose post is to be abolished when opportunity 
occure, has been absent through officiating in other departments. The 
Physical Chemist has only recently been appointed and the services of one 
assistant have been permanently placed at bin disposal and possibly in the 
near future another also will be necessary. Allowing for absences due to leave 
and illness, the effective strength of the staff of the Imperial Agricultural 
Chemist is reduced to one Imperial Service officer, one Provincial Service 
officer and four assistantss which is barely sufficient to carry out the ordinary 
anulytiral work which falls to this section to perform and very little oppor¬ 
tunity is available tor research work. The position is further complicated by 
the fact that the present Imperial Agricultural Chemist is also Joint Direc¬ 
tor of the Institute. When the sanctioned post of Biological Chemist is ^lled, 
there will he a further demand thrown on the Imperial Agricultural Chemist’s 
staff. The laboratory accommodation available for the Physical Chemist is 
totally inadequate and no provision is available for the Biological Chemist. 
Proposals for the emiiloyment of additional gazetted and non-gazetted assist¬ 
ants have been submitted, together with proposals for the provision of labora¬ 
tory accommodation for the two sanctioned posts referred to above. 

Question 4.— Administbation. —(a) In the general note covering Ques¬ 
tions 1 and 4 attention ha.^been drawn to the fact that with the introduction 
ot the Reforms there has developed a tendency for the several Agricultural 
Departments in India to become isolated unite and that there is little co¬ 
ordination of their activities between themselves and the central department* 
At present the only co-ordinating influences are the personal relation be¬ 
tween the various officers and the publications issued by the various Govern¬ 
ments. The experts of the central department keep in touch officially with 
provincial officers through the compilation of annual reports recording the 
progress of research throughout India and personally through tours taken 
in connection with their work, but in recent years the opportunity for such 
tours has lessened mainly through the fact that Provincial Directors are loth 
to call for their services as this would throw unforeseen charges upon their 
budgets. The same factor operates in preventing the services of central 
offices from being utilised for examination purposes, one of the most mseful 
means of maintaining contact. In addition, annual reports are issued giving 
a detailed account of the research work in progress at Pusa and including a 
programme of future work. 

The influence of the present Board of Agriculture in this direction haa 
also waned in recent years due to the restriction on the numlier of expert 
officers attending as members and visitors; to the fact that officers chosen to 
attend are selected mainly according to the subjects under review; and also 
that meetings are only held biennially. For similar reasons the sectional 
meetings of the Board have lost their value and it has b^ome increasingly 
difficult to obtain a representative* attendance sufficient to justify the holding 
of the conferences. 

In view of the above, it must be candidly admitted that there is a break 
between the activities of the central and provincial departments and also 
between the latter themselves, which must be bridged if the general agricul¬ 
tural conditions are to be improved, and it has been suggested in the general 
note fiiat this can best be attained in present circumstances by the scheme 
outlined therein which would, in addition, permit the Government of India 
to supplement the operations of the local departments by developing research 
facilities on a broader basis than at present. 
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Apart from tins Hue of development there are other special directions iii 
which the Governiaeiit of India may usefully supplement the activities of 
Local (lovernimuits: — 

(}) CVoatioii oi a section of Agricultural EngiuetM-iiig at Pusa with the 
necessary stalf and w'orkshop to investigate the use of agricul¬ 
tural power machinery with special refeionce to motor plouglis 
and tractor^ij, 

(2) A technological laboratory attached to the Engineering Section 

tor technological investigations arising out of the work of the 
scientific staff ol the Piisa Institute and the provincial depart¬ 
ments. 

(3) Investigation ol sugarcane pests and diseases by appointment ol 

additional officers. 

(4) Study of the technique of sugar and gut mauutacture by the aj)- 

pointmont of a Sugar Technologist. 

(5) Study oi the curing processes of tobacco by uppoiiitnient oi a To¬ 

bacco Ciu’ing Expert. 

(6) Study of the problems relating to crop nutrition by appointment 

of (a) Plant Biological Chemist, and (h) Plant Physiologist. 

Of these problems, items (1), (2) and (6 (a)) have received sanction of 
the Secretary of State for India but along with other proposals relating to 
the scheme lor reorganisation of the Agricultural Besearch Institute at Pusa, 
drawn up by the Oovernment of India in 1921, have not yet been given effei t 
t6. 

{b) It IS conceivable that provincial departments would avail thenisolvcs 
of the services ol experts on the central staff for the purpose ol carrying out 
special investigations likely to be of a temporary character if such experts 
were available, but in present circumstances, the staff employed by the Cen¬ 
tral Government is inadequate for the purpose. A scheme such as the one 
outlined in the general note would result in the Government of India having 
under its control a considerable number of ofl&cers and it should be possible 
readilj^ to meet any demands for assistance of a special nature arising from 
the Provinres 

Mecruitinent to the central department. —A reference has been made to 
the difficulties experienced in recent years in regard to recruitment to the 
central department and, if that department is to expand and at the same 
time nmiiitairi an authoritative position relative to the provineial depart¬ 
ment, it would appear desirable that future recruitment should be placed 
oil the widest po'>siblo basis, so that recruits possessing the widest* experi¬ 
ence and standing would be attracted. The terms of service should be liberal 
so as to induce an unrestricted choice and it is suggested that one means 
oi attaining this is to re-introduco recruitment to the Imperial Agricultural 
Service so far as the central department of agriculture is concerned. 

Kecruitment, for the proper functioning of the proposed committees, will 
necessarily require long service recruitment in the majority of cases but it is 
conceivable that, for investigations of a very specific character which require 
the services of experienced experts and which are not likely to extend beyond 
a limited term of years, short-term recruitment must be resorted to. 

Question 2. —Aorioultural EnucATioN.—The cential department of agri¬ 
culture does not impart a general education in the theory and practice of 
agriculture and the allied sciences. Such education is provided by the six 
Provincial Agricultural Colleges at Poona, Coimbatore, Lyallpur, Nagmur, 
Cawnpore and Mandalay, the first four of which are affiliated to the local 
Universities and award a degree in agriculture and the last two give a 
diploma in agriculture. These college cover the greater part of India, but 
the whole of North-East India, comprising the Provinces of Bihar and Orissa, 
Bengal and Assam, is unprovided for and consequently these Provinces are 
not in a position to provide agricultural teaching based on local conditions 
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for the training ol atudents. The existing colleges are as a general rule 
provided with staffs sufficient to meet existing demands^ but the officers also 
are required in many cases to carry out the work required by the local de¬ 
partment comprising inv^tigation, analysis, advisory functions, propaganda, 
etc. This leads to the officers having their energies diffused over a very wide 
held and the Madras Department has, as a consequence, taken the step of 
separating education from general departmental work by appointing separate' 
staffs. This development leads to increased efficiency by increasing the num¬ 
ber of officers available for research and investigation and is one which will 
have to receive ultimately the careful consideration of all provincial depart¬ 
ments. 

The position which the Central Institute at Pusa occupies in relation to 
the provincial activities, is that of a higher teaching institution to enable 
students, by means of post-graduate courses, to qualify for the higher appoint¬ 
ments in the Agricultural Service. At present such courses, which involve 
training in methods of research and last for 2 years, are given at Pusa in 
agricultural chemistry, botany, my6ology, entomology and agricultural 
bacteriology. 

Only graduates of Indian Universities or agricultural colleges, who are 
Gonsideroi fully qualified to take advantage of the courses, are admitted for 
training, the selection being made by a Board presided over by the Agricul¬ 
tural Adviser to the Government of India. 

(i) For post-graduate training the supply of teachers and institutions 
under the Central Government is sufficient to meet the present demand, 
but if any material increase in this demand develops through the future 
expansion of the departments, increased facilities wUl be found necessary. 
The accommodation in tho laboratories is limited and as there are at present 
no second officers in the various sections the staff would need strengthening. 

(tt?) The main incentive for students to enter the agricultural colleges is 
the hope of subsequently obtaining entry into Government service. Outside 
Government service there is practically no prospect of private employment 
and the landholding class have not shown hitherto any marked tendency to 
employ agricultural experts in order to help them in the management of their 
estates. 

The attendance at tlie colleges is ns a consequence (and this 
applies to post-graduate training as well) subject to considerable fluctua¬ 
tion from year to year. When there is a prospect of any department ex¬ 
panding with a concurrent increase in the prospect of Service there is a rush 
of applicants which lessens immediately the demand for recruits is satisfied. 
The absence of future prospects of employment for post-graduate students at 
Pusa has reacted in reducing the number and quality of applicants. In pre¬ 
sent circumstances it is submitted that the most satisfactory means of utilis¬ 
ing the facilities for post-graduate training at Pusa would be for the provin¬ 
cial departments to depute approved members of their services. 

The normal rate of recruitment to the departments is small and out of 
proportion to the potentialities available in the colleges and there are in 
India at present a number of qualified graduates without hope of remunera¬ 
tive emplojmient. In addition there are available a large number of highly 
qualified graduates of foreign Universities, etc., in the same category. 

(i?) Students are mainly drawn from the educated middle classes and the 
number representing the actiial* cultivating classes is small. 

(vi) No modifications in existing chemistry courses of study at Pusa ap¬ 
pear to 1)0 necessary at present. The training given is individual in character 
and can readily be modified to suit requirements. 

(vii) The majority of students who have gone through these courses are 
in service in the various Agricultural Departments. 
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A.2341» The Vhairman: Dr. Harrison, you are the Imperial Agricultural 
Chemist and the Joint Director?—Yes. 

A.2342. You have given the Commission a note of the evidenoe that you 
wish to give. Do you desire at this stage to say anything in amplihcation of 
that?—^No. 

A.2343. Would you give the Commission an account of your own training 
and past appointments?—After graduating I was appointed Research Chemist 
to the Leeds Corporation to carry out their experiments on the bacteriologi¬ 
cal treatment of sewage and subsequently was placed in charge "of their works, 
and farms. During that period I gave evidence on three or four occasions 
before the Royal Commission on Sewage Disposal. At the conclusion of tbe‘ 
experiments I accepted a post under the Government of India and was posted 
to Madras, remnining there till 1917, when I was transferred to Pusa to take- 
up the post of Im{>erial Agricultural Chemist. In 1921 I was appointed 
Joint Director in addition to my duties as Imperial Agricultural Chemist 
and 1 have been in that position ever since. On three separate occasions I 
have officiated as Agricultural Adviser to the Government of India. 

A.2344. 'Would you tell the Commission how your responsibilities are divided 
as between yourself and your colleague?—During the residence of the Agri¬ 
cultural Adviser I deal wdth the internal economy of the Institute, ?,c., with 
the necessary services such as the supply of water, gas and elef*tri(-ity, and 
with sanitation and th? general upkeep of the Estate, as a])art from the- 
Farm. 1 have to deal with all the financial transactions of tlie Institute as 
a whole. During the absence of the Agricultural Adviser 1 have to deal with 
certain matters which normally fall to his lot. 

A.2345. What matters have you to deal with in the absence of the Agri¬ 
cultural Adviser?—^Veiy often T act as controlling officer and have to deal 
with questions of travelling allowance and general sanctions. T have also 
to carry out a certain amount of routine work in regard to publications. I 
do not, however, deal with the editorial w’ork. 

A.2346. Are you responsible for the co-ordination of the w'ork at times, 
when the Agricultural Adviser is absent?—Whenever the necessity arises. 

A.2347. How about the suitability or otherwise of the site at Pusa for 
this Institution?—From my professional point of view 1 have no objection at 
all to the Site. It is exceedingly suitable for every department of agricultural 
chemistry and I do not know of a better place. The objection is the isolation 
of the place. 

A.2348. Do you regard the inaccessibility of this place as a serious hin¬ 
drance?—It prevents people visiting the place who would otherwise* 
do so. It also prevents our getting away easily and for short tours. 

A.2349. How about the co-ordination of the work of the various sections 
at Pusa?—I do not quite understand what is meant by the word co-ordina¬ 
tion. In w^hat sense is it used? 

A.2350. I will tell you what I mean by the question. I am thinking of 
w^ork done by several sections in common, /.c., .several sections working 
together on any particular problem?—In other words, the necessity for co¬ 
ordination only arises when a problem emerges which r^uires two or three 
sections to work on it. In that case the co-ordination is quite satisfactory 
here. 

A.2351. Have you any criticism to make on the internal organisation of 
this research station?—Personally, none. There is dual control, but person¬ 
ally I have no objections to raise. 

A.2352. How about the touch between this station and €!ie Provinces?--- 
It is purely personal, depending on the Heads of Sections very largely. 

A.2353. Do you think that it is satisfactory as regards all the major Pro¬ 
vinces?—^No. 
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A,23H. Would you amplify that a little?—I think I have made it quite 
i^iear in the note 1 have submitted to the Commission that there is a hiatus 
now between Province and Province and between each Province and the Gov* 
emment of India. 1 have nothing to add to what I have already stated in 
my note. 

A.2355. T think you have heard what some other witnesses have had to 
say about the difficulty of obtaining the necessary sanction for journeys from 
this place to the Provinces in order to carry out work there? Do you wish 
io say anything about that?—I know of no instance where a man has been 
refused pennission to tour the Provinces at his own request or where he has 
not been properly supported. 

A.2356. Do you mean refused permission by the Government of India?- 
No, refused by the Agricultural Adviser as the controlling officer. 

A.2357. Is it within the power of the Agricultural Adviser to sanction 
every journey which he think:> necessary in the interests of the work?—It is 
within the power of the Agricultural Adviser to withhold sanction to any 
proposal for a tour and also to withhold the payment of any travelling allow¬ 
ance bill if he is not satisfied that the expenditure has been properly incurred. 

A.2368. D© you wish to say anything about post-graduate training in the 
Institute?—Not in a general sense. I would rather answer specific questions. 

A.2ii59. I have read carefully through your note and I quite appreciate 
your views^ You have made them perfectly plain and there are just one or 
two questions I should like to ask you. 1 gather that you are impressed 
with the success of the Indian Central Cotton Committee and its work?—Yes. 
I have twice officiated as Chairman of that Committee. 

A.2360. The difficulty of arranging some of the.se organisations lies largely 
in the difficulty of financing them, does it not?—Exactly. 

A.2861. One can conceive a method by which, for instance, jute can be 
organised and financed. Do you think that it might be possible to arrange 
for an organisation of the oil-seed interests on similar lines?—I do not think 
no. It might be possible, but I have not gone into the question of finance. 
J have caretully formulated a scheme which 1 think w^ould answer the pur- 
jjose I have in view. The question of finance I should like to leave to people 
more acquainted with it. 

A.2362. Have you noticed a growing isolation of Pusa since the Beforms 
were instituted?—Most certainly. 

A.2363. Would you agree with me that the opportunities of the staff at 
Pusa to have their recoiumendatioiis listened to rest at this moment almost 
entirely on their individual reputation ?—Purely and simply on their personal 
relations with the Provinces ;jind their reputation with the scientific officers 
there. 

A.2364. What have you t© say as to the prestige that Pusa enjoys at this 
moment? Do you think it stands high in the Provinces or not?—I think it 
«does. Of course, it is only natural that they should prefer to run their own 
show without outside interference, and having served in a Province myself 
f quite appreciate t;hat point of vj^ew. They are afraid, I think, of accepting 
domination from any outside body. 

A.236$. It ie the case, is it not, that vacancies at Pusa do not attract 
officers in the Provinces in the way one would hope they would?—In later 
years it has been impossible to recruit from the Imperial Service in the Pro¬ 
vinces to Push. The prospects at Pusa in the early years were quite dis¬ 
tinctly better than in the Provinces and we could recruit then, but in later 
years, particularly with the changed scale of emoluments, the prospects in 
the Provinces are bri^tmr than they aire at Pusa. 

A«2$66^ Do you think that it will be possible in the future to maintain the 
prestige, the reputation and the usefulness of Pusa if the posts at Pusa are 
less attractive than those in the Provinces P—No. My object in formulating 
the s<^eme I put before you was to create a number of attractive posts which 
would attract to f^e Central Semee the best men possible. 
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A.2B67, Henry Lawrence: You reiorrod to some change in the systeni 
of pay; what change were you reierring toP—was the introduction of ihe 
selection grade posts in the Provinces. Previous to that, there was one grade 
of pay throughout the Service, and the officers depute to Pusa, and who 
served under the Central Government as Heads of Sections got a separate 
personal aJlowant^e. With the introduction of the new scale of pay, which 
runs, I believe, to Its. 1,250 normally, the Pusa allowances were increased in 
proportion. But in addition to the maximum of lls. 1,260, selection grade 
posts were introduced running from Rs. 1,600 to Rs. 1,750, so that the 
tion of the Head of a Section at Pusa became only equivalent to the position 
of an officer serving in a Province in the selection grade and abo as Principal 
of a college. In addition to that, it was laid down that selection grade posts 
should not he given until a man had served lt5 years, but exceptions were 
made, and men have been promoted to the selection grade in Provinces at a 
iiiucn earlier date. Coitsequently, the hope of promotion to higher pay is 
greater in the Provinces than at Pusa. 

A.2d68. You do not suggest that the immediate prospects in the Provinces 
are excessive P—^Orer and above that, owing to the action of tho 
Reforms in introducing retirement on proportionate pension^ many of the 
senior men in some Provinces have retired, and in those Provinces men com¬ 
paratively junior have received early promotion, 

A.2369. Was any attempt made to equalise the position of the men here 
to the former comparatively higher standard? Was any proposal put up to^ 
the Government of India and turned down? Previously, the staff at Pusa 
were comparatively rather better off than the staff in tlie Provinces. W^'hen 
the staff in the Provinces had their prospects and pay improved, was any 
proposal sent up from Pusa to have a similar improvement made here?—Not 
to my knowledge. 

A.2370, There has been no disinclination on the part of the Government 
of India to give any improvement here?—I am only speaking from my own 
knowledge. So far as 1 am aware, the question has not been put to them in 
the form in which you have put it. but when these scales of pay were revised, 
the Directors of Agriculture were permitted to draw extra pension on the 
lower scale on the Leo grade, but the Heads of Sections at Pusa were not in¬ 
cluded in that category. Representations w'ere made to the Secretary of 
State, and now the Heads of Sections are included in the same category and 
draw extra pension on the lower grade. That is the only representation with 
which I am acquainted. 

A.2371. Sir James MacEenna: The rates of pay fixed by the Lee Commis¬ 
sion were introduced botlt in the Provinces and at Pusa?—Yes. 

A.2372. Sir Henry Lawrerice: There has been no representation made b;| 
the individuals affected here?—Not within my knowledge. 

A.2373. What is the system in force here, governing the correspondence 
between Heads of Sectioas and local officers in Provinces?—They are permit¬ 
ted to correspond direct on all questions which do not deal with administra¬ 
tive affairs. 

A.2374. What do you mean by administrative affairs?—^They have a free* 
hand to correspond with regard to their own work, but not with regard to 
anything which may affect the administration. 

A.2375. Administration of whatP Of their own secHonP—General ad¬ 
ministrative matters referring to the Agricultural Department as a whole. I 
rather think that the point was raised in the very early days, certainly out¬ 
side my own personal knowledge, by some Madras ofi&)er. I think it was* 
raised by the Madras Government, in the first instance. It was proposed 
(I am only speaking from recollection) that officers in Madras should be allow¬ 
ed to correspond direct with the Imperial officers, and this was agreed to, 
subject to the reservation that they must confine their oorrespondenoe to 
professional matters; otherwise, it must be carried on through the Head of 
the department. 
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A.2876. And^ in your opinion, thore has been no inconvenienoe and no 
restriction on useful work by the officers at Pnsa beii^ debarred from cor¬ 
responding with provincial officers?—^There is no restriction on an officer at 
Pnsa corresponding with any of the officers in the Provinces on professional 
matters. 

A.2377. Xf he is asked to go and investigate a local problem, he can go 
away on his own discretion?—It depends on how he places it before the 
authorities. 

A,2378. Ou his own discretion?—No, he cannot go on his own discretion. 
Every officer here has to get sanction to go on tour from the Director; pre¬ 
vious sanction is necessary. 

A.2375). The Director may be in some other part of India?—There are 
two of us; when the Agricultural Adviser is away, the discretion lies with me 
as Joint Director. 

A.2380. So that there is no necessity for any correspondence. He can 
come to you and say that there is an urgent problem awaiting investigation 
somewhere and he wants to tackle it?—He will get sanction. 

A.2381. Does he take the sanction in advance or afterwards?—In advance. 
The justification is mei ely his statement that there is an important pro¬ 
blem; he is the expert concerned, and his word is taken. But if he were 
to put up the proposal on the ground that the Director of Agriculture of 
that Province has asked him to go there, I am afraid we should come under 
the operatior of the Devolution Rules. 

A,.4.382 Cvan you mention the Devolution Rule in question?—I cannot 
mention any specific one; T can only refer to the general trend of the orders 
issued by the Government of India regarding the conduct of affairs. 

A.it383. Could you put up the Covernmont of India orders on the sub¬ 
ject?—J think so; I cannot do it now. 

.4.2384. Will you send thorn up?—Yes. There are several points on 
which the Govermueni of India have laid it down definitely and distinctly 
that the Central rt'vemies are not to be expended on matters which fall 
w'ithiii the legitimate sphere of work of a Province, 

A.2385, Will you make a piu'vtn of thosi' orders and send us copies of the 
actual wording of the orders from the (iovernment of India on this point?— 
To the be.st ot my ability, T shall do so; I wdll let you h.ave whatever T can put 
my hands on. 

A.2386. iS'ir (}ang% Ham: You are the Imperial Agricultural Chemist; are 
you the Soil Physicist also?—No^ there has been a new officer recruits to 
that post. 

A.2^387. There was going to be a new appointment?—There is one. 

A.2388, Who is it?—Dr. Puri. 

A.2«389. On page 268, you advocate the creation of a new department here. 
You say, Creation of a section of Agricultural Engineering at Pusa with the 
necessary staff and workshop to investigate the use of agricultural power 
machinery with special reference to motor ploughs and tractors.^^ What 
about pumping? Do you not attach any importance to it?—I have no objec¬ 
tion to pumping being included in it. 

A.2390. If that department were created, would any of you be able to 
undertake it, or vrould you reqqire another engineer to do it?—^We should 
require special recruitment for it, a special officer. 

A.2391, At present, do you teach your students questions relating to 
water P~1 am not an agricultural engineer. 

.4.2392. In what do you help them? How far do your duties go?—I am 
not an engineer; I do not deal with engineering matters at all. 

A.239d. You want to create an engineering section?—^Yes, 

A.2394. Do you teach the students in this institution enough to enable 
them to say how much land can be irrigated by a given quantity of water?— 
Are you referring to me personally, or to the Institute? 
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jTou magr call it both?—No, I cannot answer that. 

A.2396. But you raise the question of creatin|[ an engineering s^tion 
here and you refer to agricultural engineering?—You asked me if I did it; 
I do not. So far as the Institute is concerned, the Agriculturist deals with 
that matter. We have a pumping plant on the estate, and to that extent the 
students even new become acquainted with a certain amount of irrigation. 

A.2397. Can they say what power is required to pump up a given quantity 
ot water?—I cannot answ-er that question. 

A.2398. Sir Thomas Middleton. You were the Imperial Agricultural 
Chemist here until 1921, and then you became Joint Director?—I am still the 
'Chemist. 

A.2399. I appreciate the fact that you are still the Chemist; it leads up 
to my next question. To what extent do you find the duties of Joint Direc¬ 
tor interfere with your cechnical work in Chemistry.^—Very seriously. My 
Kiuties as Joint Director on the average occupy me for 2 to 8 hours a day, 
and towards the end of the financial year probably the w’hole day. I should 
say, generally speaking, that T have only, at the most, about 3 hours a day 
to dispose of work outside the central office, of which I give as much as I can 
to my own section. 

A.2400. Was any addition made to the staff of the department when they 
•created the post of Joint Director?—No; I have been singlehanded. 

A.2401. You yourself find no difficulties have arisen because of dual 
•control and the fact that there are two Joint Directors?—No, it is jiurcly 
a personal matter; our relations have been good, and so long as they are 
good, there is no difficulty whatever. 

A.24l)2, But you recognise that a position like this is one which might 
very readily lend itself to difficulties?—I can quite njipreciate that point. 

A.2403, In your own experience, has there been any indication of it?—I 
can see many pitlalls. 

A.24()4. You have pointed in your evidence to the waning influence of 
’Pusa in connection with the provincial departments, and you have indicated 
very clearly how that position has arisen. I think you will agree that any 
aection of Pusa should be in a much stronger position than the corresponding 
eection m any particular Province; that would be the ideal position?—In re¬ 
gard to stafl ? 

A.2405. Jn regard to staff. We must take it first in terms of .staff and 
ultimately in terms of prestige.^—No; I think the real point is that the sec- 
iioiis at Pusa should be free from interference through routine duty; the 
routine duties usually fall to the provincial staff; the Pusa staff should be 
free to carry out research work. They should be free to carry out their 
duties, duties which fall to each section as forming part of the central bureau 
of the Government of India. They should also be free to give full attention 
to a few carefully selected post-graduate students; but they should not be 
mixed up with the detailed duties which fall to the lot of the provincial de¬ 
partments. 

A.2406 1 wab thinking of the difficulties you indicated, the lack of finan¬ 
cial attraction offered by Pusa at present to provincial officers and of the 
effect of that in future on the quality of the officers who will be attracted 
here?—I think there is a factor which has been referred to and which is prob¬ 
ably more important than the financial attraction, namely the fact that officers 
in the Provinces can retire now on proportionate pension, while officers 
serving directly under the Government of India are not allowed to do so. 
Officers are not going to sacrifice that privilege and take up a poet under the 
Government of India. 

A.2407. Will not that state of affairs be temporary?—Yes; I believe it 
ceases in 1929. 

A.2408. So that after 1929 the former position of the posts at Pusa in 
relation to provincial posts will be re-established?—Except from the point of 
view of ffnancial equality. 
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A.24Q9« Are the facilities offered by Puaa at present being fully utilised^ 
By that I mean^ could you without further capital eicpenditure accommodate a 
considerably larger staff in any of your sections ?—^No. Considerable ffnanctai 
expenditure will be required if that is to be done, not merely in providing larger 
laboratory accommodation but in providing greater residential accommodation. 

A.2410. Are the existing benches in all the laboratories occupied at presents 
—I know they are in mine. I cannot answer for all. 

A.241L You point out in another connection tiie value that has attached to- 
the meetings of the Board of Agriculture in the past and the fact that these* 
meetings are less frecpient than l)efore. Is the cost of a meeting heavy? Has 
that been worked out in connection with the meetings at Pusa?—Not the total 
cost. That includes the cost of the travelling allowance for all the officers 
attending. That has never been worked out. 

A.2412, From the information at your disposal could you give a rough esti¬ 
mate of the cost of holding a meeting?—could make a rough estimate. If 
you require one from me I can work out one. 

A.2413. Mr. Calveli: Half a lakh of rupees?—Probably. 

A.2414. Sir Thowan Middleton: You have had long teaching experience m 
Madras?—Yes; 1 originated the chemistry' courses there. 

A.2415. Have you formed any impression as to the supply of students irt 
the superior agricultural colleges in India? Have you now got a sufficient 
number of colleges in India to meet the requirements?—^here is a college in 
most of the major Provinces except in the eastern part of India, by which T 
mean Bihar and ()l■isp^a, Bengal and Assam; there is no college in that area. 

A.2410. You have not heard of any strong demand arising for a college in 
any particular area?—Nu. I think there is sucli a demand now in the Telugu 
districts of IMadras, 

A.2417. With rt*gard to the training of men in your own subject, chemistry, 
what t\pe of training wcmld you desire in the assistants you recruit for your 
research work:'—I demand a good general knowledge of chemistry with a 
fair knowledge of the techni<tue of practical chemistry and also I demand a 
good character. I think these are the first essentials. 

A.2418. 1 think Indian Universities are devoting a very considerable 
amount of attention to chemistry. Have you found that the quality" of your- 
assistants in different parts of India has been satisfactory?—I have not had 
the privilege of recruiting a single assistant in my section since I came to Pusa 
except by transfeifnce from the Indigo Section, which w’as abolished. 

A.2419. Previously in Madras?—I had no difficulty in Madras. 

A.2420. You were ‘Auceessfnl in getting some very good assistants?—I 
would refer to Mr. Visvanath. at present the (lovenunent Agricultural Chemist, 
in Madras, who compares very favourably even with those of European 
standards. 

A.2421. Dr. Hijder: What are these conce-^sions made by the Lee Commis¬ 
sion to which you refer in your note of evidence? What concessions are you 
referring to which you say are given to the provincial agrieultural officers?— 
The concession to retire on proportionate pension and also the eonoe-ssion of a 
selection grade. 

A.2422. Taking the matter of retiring on proportionate pension, you are*- 
aware that the position of an officer in the Central Service in the field of agri¬ 
culture is the same as it was before the introduction of the Reforms; that 
' not so?—It is stated so on paper. I cannot altogether accept it. It is not the* 
same; we are affected indirectly by the operation of the Reforms th^ #ughout* 
India. 

A.2423. But constitutionally your position as stated clearly by the Lee Com¬ 
mission vi.H (T vis the Asssembly remains where it wasP—Constitutionally it 
remains the same. I can accept that. 
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A/2424. And that concession to the officers operating in the Provinces on 
the introduction of the Reforms was given on the ground that they might not 
like to serve under Ministers?—^That is quite true. 

A.2425. But no change has taken place as regards the position or the careers 
of men who are still in the Central Service?—^None at all. That was not my 
point. My point was that the recruitment of officers serving in the provincial 
departments to the central department has been affected. 

A.2426. You know many of these ofiicera took advantage of the concession? 
—Yes; a large number. 

A.2427. Then you (*.omplain further on m your note of evidence that Pusa 
has had the misfortune to be staffed by comparatively junior men?—^That is in 
the last fe^^ years. We tried to obtain senior^ experienced men for two posts 
here and we could not recruit them. 

A.2428. But these senior, experienced men to whom you are referring are 
men who are engaged in administration and not in research which is primarily 
the function of this institution?—No; I am referring to officers engaged actively 
in research in the Provinces whom wc wished to recruit to Pusa. I am also 
referring to the case of persons who have specialised training whom we could 
not recruit here because in that case the Government of India would not sanc¬ 
tion the post for a period of more than five years; it was a temporary post. 

A.2429. The Raja of Parlakimedi: What experiments do you do to study the 
requirements of the soil?—I have not taken up that enquiry particularly here. 

A.2430. As regards the supplementing of nitrogen on the soil what crops do 
you suggest should be grown?—Leguminous crops. 

A.24*31. What is llie best crop for that purpose?—I am not an agriculturist. 
I have not made a specific study of that subject. 

A.2432. While you were at Coimbatore did you consider what the l>e8t rota¬ 
tion crop would be after paddy?—did not, because all the paddy lands I 
was acquainted with and worked on were simply paddy lands, except in the 
Kistna, where .wnti^hemp was grown as a casual crop towards the end of the 
paddy season. 

A.24B3. Do you not think the growing of green gram as a rotation would 
servo the purpose better for paddy?—I am speaking of my experience of 10 
01 more years ago, and T can only speak with regard to irrigated paddy, that is, 
paddy in land which is kept under several inches of water throughout the whole 
perioii. In that case I do not think it is advisable to grow a second crop, I 
do not think, from my recollection of Madras, that under those circumstances 
it is advisable to go in for a second crop. 

A.2434. How about leaving it fallow for one year?—I do nob think you 
can gain anything by that. Paddy is a crop that seems to make a very small 
demand on the soil; it is a crop which is very easily cultivated, and I do not 
think you would gain anything by allowing ordinary paddy land to lie fallow. 
If there is salinity or other defects you might allow it to remain fallow. 

A.2435. Conditions in Italy are I believe so different from those in India 
that in Italy they very frequently have a rotation of paddy and fallow?—Quite 
so, and the conditions of paddy cultivation vary throughout India from one 
Province to another so that it is very difficult to lay down hard and fftst rules 
on points of that nature. 

A.2486. There is nobody here tc> tackle the point so far as this part of the 
world is concerned, is there?—iWe cannot do it here because we have no paddy 
land on the Institute; b\it paddy cultivation is under review by the Bihar and 
Orissa department. 

A.2437. Do you know whether anything is being done thereP—They have 
paddy farms, they are selecting seed grain, and they have manurial experim^ts 
going on. 

A.2438. For merely experimental purposes it is not very difficult to prepare 
land for growing paddy, is it?—No, but at present the bulk of the mrm ia 
required to feed the herd of cattle here; and even if we could convert part of 
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the farm into paddy land, that fact would probably operate againat introducing 
paddy cultivation here under present circiunstanceB. 

A.24d9. Sit James MacKenna: Have tiie duties of the Joint Director inc^reaB- 
ed materially in recent years?—Every year sees an increase. 

A.2440. You have held that post off and on since 1921, I think?—^Yes, for 
5 years. 

A.2441. When the post of Joint Director is held by the Head of an important 
section, do you think it materially affects the amount of time he can devote to 
his soientiffc work?—In my own instance it has seriously affected the amount 
of time I can personally devote to research in my section. For that reason 
my work now is to sketch out roughly the problem, and when I feel on fairly 
safe ground, to turn it over to an Assistant to work out in detail, under my 
guidance, of course, 

A.2442. Would you recommend the revival of the post of Assistant to the 
Agricultural Adviser, or what other method would you suggest to meet this 
difficulty of the lose of scientific research which accrues from the Head of a 
Section having to discharge the onerous duties of Director?—^Personally I 
think the solution lies in separating the post of Agricultural Adviser from that 
of Director. 

A.2443. You would have a separate Director for Pusa?—Yes. 

A.2444. Would his duties be those which are now discharged by the Joint 
Dire(!tor, or would be take over some of the duties which now fall upon the 
Agricultural Adviser ?-~(l''hc bulk of them are those which now fall to the Joint 
Director, but he would have more time to attend to the details than the Joint 
Director has now. 

-\.2445. For instance, would he be President of the Pusa Council?—Yes. 

A.244G. And would act the co-ordinating officer of the scientific branches 
of the Institute?—Yes. 

A.2447. What has been the recruitment of agricultural chemists to the 
Imperial Service during the last 10 years? Could you give me a rough figure? 
—There have been three recruitments of European officers, one of whom has 
since resigned; one to Bengal, one to the Punjab, and one to Burma. Promo¬ 
tion from the Prorincial Services has occurred in Madras, Bombay and the 
ITnited Provinces. 

A.2448, That is six vacancies in 10 years?—^Yes. 

A.2449. Do you anticipate that the vacancies in the ensuing 10 years will 
be less or more?—If the scheme T submitted is acceptable, I anticipate there 
will he ejuit-e a number of vacancies in the near future, not only of chemists 
but of other scientific officers. 

A.24fi0. With reference to the Indianisation of the Service, which you know 
is an accepted principle of Government, do you think the post-graduate courses 
here should be limited to men selected or nominated for appointment, or should 
be extended to private students who want to work on a special branch of 
chemistry?—In view of the few posts which are available, I think it ought to be 
limited to nominations by the Provincial Governments or by the Government 
of India; 1 think it is unfair to turn out a number of highly trained men who 
can find no resting place within India. 

A.24dl. So that, accepting that policy, the present rate of recruitment to the 
post-graduate courses in chemistry at P^sa are in your opinion adequate; it 
contemplates four?—It contomplat(‘S four, but actually I have only had three, 
of whom one resigned after a mouth’s trial, and none have been recruited during 
the last year. 

A.2452. So that you do not think the idea of post-graduate training at Pusa 
requires any -more emphasis than has already been given to it?—Not until the 
necessity arises. 

A.24fiS. I suppose you would welcome an <rfRcer who desired to work on a 
special piece of research here, if you could find laboratory accommodation 
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Yes, provided it was agricultural research; I should not welcome an ofl^cer 
coming here to do general research. 

A.2454. Do you think the Universities could be approached to recognise 
resear(*h work done here for the higher degrees of the Universities, such as 
the D. Sc.; do you think it is worth taking that question up?—That would mean 
a demand for students to come to Pusa merely to work for a degree in a 
University; I am not in favour of that. 

A.2455. Supposing an M. Sc. wanted to go on to a D. Sc. degree and for that 
purpose proposed to undertake a problem with reference to agricultural 
chemistry, soil physics, or something of that kind, do you not think it would 
be an advantage to the Institute if you could find room for such a man to do 
his research H—If lie applied for admission in the ordinary way and he under¬ 
stood quite clearly that there was no hope of gaining a i)ost in Government 
service, he would probably be accepted. 

A.2456. Yes, I mean that. It would perhaps help the Institute if you had 
one on two of that kind of men coming forward?—Yes: but as it is nobody 
applies unless he wants a Government post; that is the sole aim. 

A.2467. Professor Gangulee : Have you visited any well-known European 
research institute?—Yes, 1 have seen two or three. 

A.245B. In England?—Yes. 

A.2459. And in Europe?—No, 1 have not been outside England; as a matter 
of fact, I was 15 years in India without getting hf)me except for months, 
so that I have not had much opportunity of visiting places abroad. 

A.2460. How would Pusa Institute comf>are with the Institutes you Imve 
visit('d?—^Very favourably I think. 

A.2461, In matters of equipment, staff, accommodation and so on?—Yes. 

A.2462. What are the fundamental conditions do you think that would go 
to establish the reputation of a research institute?—Your question is too genera! 
to answer. 

A.2463. Just answer generally?—I cannot answer generally a question of 
that type; it would take a book to answer. 

A.2464. You can enumerate the chief conditions?—I am afraid I cannot. 

A.2465. Would you say that you have succeeded in developing the scientific 
spirit and atmosphere here?—I think so. 

A.2466, Could you tell us exactly the function of the Pusa Council?—The 
function of the Pusa Council is to consider proposals for research put forward, 
to deal with publications put before it and to decide whether they are fit for 
publication or not; it acts as an editing body. Its functions practi<ially end 
there unless requested specifically by the Director to deal with any specific 
point, 

A,2467. Sir James MacKenna : Is not there a set of rules for the Pusa 
Council laid down by the Government of India?—Yes. 

A.2468. Could you submit a copy to the Secretaries ?—I will supply a copy. 

A.2469. Professor Gangulee: Sir Thomas Middleton made a reference to 
your administrative duties; do you consider that your administrative duties as 
Joint Director act as a handicap to your own research wo-rk?—^To my j^ersonal 
research work yes, but not to the initiation of research work. 

A.2470. I am referring to your own work ?—They certainly have; if you take 
3 hours off a man’s day, you lose so much research work, 

A.2471. But you have time to supervise the work of your Assistants?^Ye8, 
but I may point out that during the last three years I have only been in charge 
of my own section for about 9 months. 

A.2472. Could you tell the Commission the nature of the work in whidi your 
Assiaiants have been engaged? Are they doing routine duties?—The laboratory 
must carry out the analytical work demanded by the other sections; that is its 
primary duty; that is necessary if the work of the Institute is to l>e carried on 
effectively. After that the w^hole of the time is available for research work. 
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A.247B. And in yonr opinion your Aesistcints do have sufficient time for their 
own research work?—I think the volume of work put out by my Assist^te 
shows they have the time. I will admit that at certain times of the year their 
research work has to drop until the routine work has been passed through. 

A.2474. Do these Assistants work chiefly on problems suggested by yoa or 
on problems that they themselves want to tackle P—I encourage any Assistant 
to put forward any suggestions for research, and if I am satisfled of the feasi¬ 
bility of them, I am prepared to give any assistance within my power. 

A.2475. Therefore these young research workers do receive the re( 3 uired 
encouragement from the departments?—So far as I am concerned they do. and, 
what is more, in later years I have made a practice of not permitting my name 
to appear on the publications; they are published under the name of the Af^sis- 
tant who is responsible for the main w^ork. 

A.2476. Do you occasionally discuss with your Assistants the drift and 
nature of the problems?—iWhen they have got their results to a j)oint at which 
they feel they can discuss them with me, they are perfectly at liberty to 
approach me at any moment on the subject. 

A.2477. Turning to the general agricultural question, has there been a 
systematic survey of the nature of the problems that require to be tackl^ 
relating to agricultural chemistry and bio-chemistry ?—No, I think that dependiB 
on what arises in the Provinces: it depends on the activities of the provincial 
departments mainly: the conditions and the problems vary from Province to 
Province. 

A.2478. But I am referring to the fundamental questions?—I do not under¬ 
stand what you mean by fundamental questions. 

A,2470. For instance, the movement of soil nitrates is a fundament^ 
question?—That is only feasible in a station like Pusa where we have a soil 
of unlimited depth; uni could not carry on an investigation like that in a station 
like (’oirnbat-ore where you have a rock suhs<nl. * 

A.2480. I follow that, but T wanted to know the number of problems like 
that of the movement of nitrates ^vhich you can suggest should be dealt w’ith 
by the Imperial Institute?—I cannot do it orally; 1 am prepared to give a state- 
nlent to the Commission if they require it. 

A.2481. I want to get. if 1 may. from you, a systematic survey of the 
agricultural chemical ])roblema that could be undertaken in a central institution , 
of this kind, without taking into consideration what might he done by the 
Provinces?—No such survey has been made: it has been left to the initiative 
of the Head of the Section. 

A.2482. Is there anv continuity of research? When you undertake a preb" 
letn, do you see it through?— Yes, to the point of either discarding it, or 
])ublishing one's ideas. 

A.2483. Coming to a positive or negative conclusion?—^Yes. 

A.2484. May I refer you to Dr. Iweathor s work on the water requiromenta 
of crops, which is to my mind very important. Has that work been followed 
up?—Not since I took charge. 

A.2485. So that that work stopped w^here Dr. Ticather left it?—Exactly. 

A.2486. You attach a great deal of importance to that problem?—I do, but 
it is not a subject which attracts my attention. 

A.2487. You have now a Soil Physicist in the department. What parti¬ 
cular problems are being undertraken by the Soil Physicist?—That officer is ® 
fully trained officer. He does his own w^ork independently. Apart from the 
administration of the section and excluding the matter of finance, he is an 
independent officer. 

A 2488. Is it vovir observation that there is a serious phosphatic depletion 
in the Indian soil?—I have heard that put forward in many places, particularly 
with these calcareous soils, 1 do not cbnsider that the methods of analysis ana 
sufficient to show definitely that there Is a depletion. 
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y&..2489* Do you c‘onRider that Dyer’s method would not give you exact data? 
—^i^rtainly not. 

A.2490. We were told in the Madras Presidency that there is a serious 
phosphatic depletion?—Yes, I know that myself. I can point to places where 
there is a serious deficiency. 

A.2491. We were told the same in Bengal?—Quite probably. 

A.2492. You stated a moment ago that Dyer’s method of the determination 
of phosphorus was not satisfactory. Have you developed a method of analysis? 
—We have examined the method of alkaline extraction which we find very 
effective in regard to the calcareous soils and with the help of the provincial 
departments T have been able to get standardised soils of crops and manurial 
history and these are tiow being examined. 

A.2498. Then do you agree that if you could develop methods with calcareous 
soils, it would greatly facilitate the work not only of the Institute but also of 
all chemists?—Possibly. But I am not very mucli in favour of standardisation; 
though, for ordinary analytical work, standardisation is probably necessary. 
The danger is that it may stereotype research. 1 am not in favour of it tmless 
It is necessary. 

A.2494. I was particularly referring to the analytical method. Now, with 
regard to post-graduate training 3 ’ou have already stated your views. Do you 
not think that this Institute could he developed into an Imperial Research 
Institute and College, considering that it has all the equipment neces 8 aa*y and 
an excellent farm and an efficient body of scientific workers?—No, the scheme 
T outlined would continue the research facilities which are open now' but would 
really make Pusa a central bureau for the central department and would lead 
to the institution of a number of experimental stations throughout India, each 
devoted to a specific object. 

A.2495, Would you approve of the idea of the affiliation of this Institute to 
a University?—Certainly not. 

A.2496. If you would look at the map of Asia you will find that there are 
only two Imperial Institutes, one serving China, Formosa, the Phillipine 
Islands and Tokyo. I think that if you could develop Pusa into an Imperial 
College of Research it w'ould serve India, Burma, the Straits Settlements, 
Siam, Ceylon, some part of Soudan, Kenya, Mauritius and Iraq?—I cannot 
conceive of Government entertaining a scheme of those dimensions. 

A.2497. You could not envisage a time wdien ibis Institution could be develop¬ 
ed to that .status?—Not at the expense of the Government of India. 

A.2498. On page 262 you make a statement that the central department can 
no longer exercise the same influence over the development of the Provinces 
as hitherto and you ascribe this tendency, T take it, to the Reforms. Am I 
right in thinking that things were much better before the Reforms?—They were 
much better in the earlier days, undoubtedly, but, as I pointed out, that was 
partly due to the fact that when we were recruited to the department we 
came in as inexperienced officers and we were only too glad to avail ourselves 
of the experience of the senior man at Pusa. As time went on we were 
dealing with our own local problems in the Provinces and we were quite capable 
of tackling them, so that references to Pusa gradually became less and less. 
At the same time, w^hen intricate points arose which we were not able to tackle, 
we referred the matter to Pusa and got what we wanted. And personally, I got 
considerable help from Dr. Tjeather. 

A.2499. Would you agree with me that the influence which you are referring 
to depends more on the scientific reputation that you are able to create and 
the prestige that you are able to have for the Institute?—^All reputations more 
or less depend upon that. 

A.2500. I am sorry if T have not made myself clear. The political situation 
created by fihe Devolution Rules under the Government of India Act should 
in no way interfere with that influence which depends on scientific reputation ? 
—It is simply drawing the Provinces into isolated departments under a 
Minister. They become separate entities and there is no organieation extant 
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to bridge the gaps. 1 do not say that it is impossible to stiggest a means of 
bridging them. 

A,2501. Do you agree with me that there is scientific oo-ordination between 
England and Oeormany, although these two countries are separate units poUti* 
cally?—I do not understand what you mean by scientific co-ordination. There, 
is no compulsory co-ordination between the science of England and Germany; 
it is purely voluntary. 

A.2502. But they do come in contact when they are faced with scientific 
problems?—That is what I meant when I said voluntary co-ordination. 

A.2503. So you agree that co-ordination and co-operaiion are possible in 
India in spite of any political adjustments?—^The whole of my scheme is 
designed from that point of view, to obtain voluntary co-operation and c.^* 
ord illation. 

A.2504, And you consider the line of cleavage produced by these political 
civeumstnnees may be obliterated by the scheme that yoa have presented to 
us?—That is my opinion. 

A.2505. Turning to another subject, would you kindly tell us the functions 
of the Board of Agriculture as they exist now?“-^They are purely advisory, as 
a matter of fact. The Board meets with the object of discussing outstanding 
problems relating to Indian agriculture and to pass resolutions for the accep¬ 
tance of the authorities. 

A.2503. We have been told by one of the witnesses that the proceedings 
are rather dull? Do you subscribe to that ^ew?—Yes, 1 certainly think so* 
Ijatterly the whole business has been dominated by the subject of cattle, and 
that did not interest rne. 

\.2507. Are any scientific problems introduced at that Board?—‘Very few'. 

A.250ft. Do you approve of the idea of sectional conferences?—^We have 
had, T think, three chemical conferences, but they have been discontinued. 

A.2500. Why were they discontinued?—^Because we could not get a represen¬ 
tative body of chemists together. 

A.2510. I saw a number of supr-beets in your laboratory. What possi¬ 
bilities are there for the introduction of sugar-beet in India?—believe the 
prospects are very good in the North-West Frontier Province. In regard to 
Bihar the prospects depend on irrigation facilities and the attractiveness of 
the crop. 

A.2511. And the percentage of the sucrose content is certainly a deciding 
factor in many cases?—^Fhe sugar-beets we grow here when matured are qmite 
as good in quality hs those grown in Europe; only we have to grow wiem 
under irrigation. 

^.2512. 8o you consider that sugar-beet could be introduced in this country 
in irrigated areas?—I would not put it in that way. I would rather say that 
it could be grown provided it w'as an economic crop. But I do not know' 
Whether it is an economic crop. 

A.2518. Mr, Kamaf: I have read your general note with considerable 
interest: I should however like to clear up one or two points about your scheme. 
I note that vou have taken a perspective of the present situation with consi¬ 
derable fairness and accuracy but I want you to contrast your scheme with 
another scheme which we have before us, namely Dr. Clouston’e scheme of co¬ 
ordination. yo\i realise that after the Befonns the Provinces have become 
independent units in the matter of agriculture?—Yes. 

A.2514. You also realise that owing to the Lee Commission’s recommenda¬ 
tions end the principle of Indianisation certain clianges will take place which 
you cannot unsettle?—Yes. 

A.25X5. And toat instead of trying to unsettle the settled facts we must 
find a solution for co-ordination between Provinces and between the Central 
Government ?—Yes. 

A 25X8. You find that the germ of the whole situation lies in creating 
oommittoas something like the Indian Central Cotton Committee for the purpose 
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of co-ordination and research work?-^Yes, the creaU<»i of aa. atinosphere ol 
voluntary association. 

A.2517. And you also emphasise that any co-ordination between the Central 
Government and Provinces must be on the basis of a purely voluntary spirit? 
—Certainly. 

A.2518. It would be left to the Ministers to ask for assistance if they cared 
to ask for it and not for any advice or interference to be forced on them?—-1 
certainly have no intention of forcing anything on them. 

A.2519. Now about your scheme. Baaed on these considerations you 
proceed to say, if I understand you aright, that at the apex, attached to the 
Executive Councillor with the Government of India in charge of Lands, there 
should be a sort of Advisory Council. Is that right?—Yes. 

A.252(), That this Council should be composed of 4 or 5 experts, whom you 
call the first ineinhcr, the second member and so on?—Yes. 

A.2521. And they should advise the Executive CouneUlor on questions like 
animal husbandry, crop protection and so on?—Yes. 

A.2522. Where do the All-India Crop Committees come in?—You have 
rather begun my scheme from tho wrong end. I would rather begin from the 
Provinces and go upwards, than from the Government of India and come down¬ 
wards. 

A.252d. You can begin from the bottom, if you like?—'It should be just 
as you have in the case of the Cotton Committee. There you have a number of 
interests which operate throughout India: they are not confined to any one 
particular Province. You may even include co-operation, agricultural econo¬ 
mics, some of the major crops, and y’ou may even include subjects like general 
propaganda, and crop protection regarding the whole of India. 

A.2524. I am not concerned with the number of subjects on which you want 
central committees; I want to know their place in the gradation and their 
powers as regards finance?—I do not wish to be asked any questions regarding 
finance in luy proposals, as I cannot answer them. T have simi>ly put forward 
a scheme for the formation of committees, each dealing with a fairly (‘learly 
defined field, each being supplied wdth funds, and each operating over the 
field which is defined. 

A.2525. I follow that: probably I have not made rn^ ditficultv clear to you. 

I know’ the functions which you assign to these .\ll-In(iia crops committees, 
for instance, on wheat, or sugarcane, or anything else. What is the relation 
betw'een these committees and the Advisory Council which you propose should 
be attached to the Executive Councillor with the Government of India?—Just 
as in the case of the Cotton Committee, you will have a number of committees 
each dealing with a multitude of factors. The Indian Cotton Committee does 
not deal with just the raising of cotton; it deals wdth marketing and selling and 
many other factors: even the economics of the cotton trade comes within its 
purview. So, you have a number of coriimittees throughout India, each dealing 
with a multitude of subjects. Those have got to be correlated before they are 
of any use to the Government of India, and the function of the Board which 
I suggested is to do that. If yoii have a member dealing with economics, he 
will Imve to be in contact with the appropriate central committee or committees. 

A.2526. Are the members whom you propose should he attached to the 
Advisory Council of the Executive Councillor that you propose to be drawn 
necessarily from these All-India committees, or are they to be men of general 
expert agricultural knowledge, independent of them? And how are the funds 
to be allocated to the various committees?—^The members need not necessarily 
be drawn from the committees. As regards funds, there being control of the 
committees, funds would find their way down to those committees through 
them. 

A.2527. These committees have not to sit at Delhi?—If every committee^ 
concentrates at Delhi, the result will be too large to be of any praotloal utility 
to anybody. 
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A.2528. Secondly, I should like to ask you, when you propose that the 
Kxecutive Councillor should have attached to him a Council of 5 or 6 members, 
are they all necessarily to be officiels?—^No, 

A.1^529, Are they to be officials and non-officials?’—'It was not my intention 
that they should be officials altogether, but it was my intention that where a 
member bad to deal with a subject requiring expert knowledge, he should be 
an expert in that subject. 

A.25d0. Taking a concrete case, therefore, Sir Muhammad HabibuUah 
should have half a dozen non-officials attached to him to advise him on agricul¬ 
ture?—^Not non-officials. 

A.2531. Either necessarily officials or non-officials?—Yes, according to their 
selection. 

A.2532. According to their knowledge and capability?—Yes. 

A.2533. And these 0 members ought to be in a position to tender advice from 
the fact of their being in touch with these all-India committees on wheat, 
rice, paddy and other things?—Yes. 

A.2634. As against your scheme, let us have T>r. Clouston’s scheme, in 
w’hich it is proposed to have one Central Advisory Board composed of a fairly 
large number of people representing the research officers at Pusa and represent¬ 
ing territorially the Provinces also. In that scheme there is no intermediate 
step, such as you propose, of having 5 or 6 members in charge of animal hus¬ 
bandry or other subjects, who might tender advice to the Executive Councillor. 
Which scheme do you like better? Naturally, of course, you w'ould like your 
own scheme. But have you considered Dr. Clouston’s scheme, in which there 
is no intermediate step?—I have considered it; it is not merely a question of 
opinion. I am not in favour of a large body constituted in the w'ay suggested. 
I cannot conceive of the Government of India devolving its administrative func¬ 
tions to a body of that type, susceptible to outside infliienees. 

A,2535. In other words, you think a Central Advisory Board, called from all 
parts of the country throughout India, would be an unwieldy body, and not 
likely to advise the Executive Councillor on technical questions?—^I simply 
look upon it as an unwieldy body for the purj>o8e of carrying out the mechanism 
of the department. 

A.2536. You think the mechanism or machinery would not w’^ork satisfac¬ 
torily?—In my opinion it 'svould not. 

A.2537. Under your scheme, would you abolish the present Board of Agri¬ 
culture entirely?—Yes. 

A.253f<. You think it is now an effete body, which has served its pur]:>osc?— 
1 do not call it effete, but I tliink if the scheme I have propounded is accepted, 
there is no further need for it; the committees would take its place, and they 
would be far more effective than the Board of Agriculture we now have. 

A.2539. Are these 5 or 6 members which you propose to attach to the 
Executive Member in charge of lands to be salaried men or honorary people?— 
Salaried, certainly. It would be a w’orking Board. 

A.2540. A working body permanently attached at the headquarters of the 
Government of India?—I presume so; I did not consider the point of attach¬ 
ment. 

A.2541. Sir Ganga Ram: What do the post-graduate students learn in your 
line? 1 suppose they have done all the book work before they come here? Do 
vou teach them the practical application of chemistry to agriculture?—Yes. 
When they come to me, I find that they have a fair amount of general book 
knowledge, but they are very weak in technique, that is in quantitative analysis 
and manipulation and I have to spend a certain amount of time teaching them 
laboratory methods. After that, I try to get them on to research work as soon 
as possible, research connected with some problem in agriculture, my endeavour 
being to make them, if possible, persons capable of carrying out research on 
their own account. 
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A.2542. Capable of becoming agriculturists themselves or simply for employ- 
ment in the Agricultural Service?—you mean as farmers, I do not train 
them as fanners, but I train them as research chemists. 

A.2543. Arc you teaching them any practical applications of chemistry to 
agriculture?—I am not teaching them farming at all; tliey come to learn agri¬ 
cultural chemistry, and I teach them agricxiltural chemistry. 

A.2544. 3^^011 have stated that something v^ili transform itself in 1929; that 
is the year in which our politicians expect full self-government?—^Personally, 
I am not very much interested, because I retire 2 years afterwards. 

A.2545. I can read between the linee of your reply couched in cautious 
language, but tell me frankly, has the introduction of the Reforms furthered 
the cause of agriculturf?—T f»refer not to answer that question. 

(The witness withdrew.) 
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Mr. ]. IL WALTON, M.A., M«Sc., Imperial Agricultaral Baeterio-* 

legi$t, PiiBa, 

Replies tt) the Questionnaire. 

QrF4STioN 1.— Heseakoh. —(a) For th© better organisation and administra¬ 
tion of research, J would recommend the formation of an Advisory Council, 
consisting of representatives of the Central and Provincial Governments. This 
council would have the assistance of expert committees for the consideration 
and preparation of programmes of investigations on definite problems in con¬ 
nection with such subjects are cattle-breeding, fertilisers, crop improvement, 
dairying, etc. The composition oi each committee would naturally depend 
on the subject of investigation and the loc^aiities in which it was proposed that 
work should be carried out. 

The Advisory Council would need to he provided with funds for subsidi¬ 
sing approved investigations, the programmes and estimated costs of which 
had been presented to it by the committees, and the work would be carried 
out, according to circumstances, by provincial departments or by the central 
department, alone or in collaboration. 

The funds needed by the Advisory Council would have to be provided from 
(‘eiitral revenues, for the work carried out would be additional to that already 
being carried on and financed by the Central Government and by the Pro¬ 
vinces. Such a scheme will have its full value only if all the provincial de¬ 
partments are willing to co-operate, and it will be to their advantage to do 
so. Each ^ill be represented on the Advisory Council and on the committees 
for those subjects in which it is interested. No programme of work can he 
forced on to a Province that does not agree to it. 

Regarding the immediate needs of the central department, the present 
systtmi of administration at Pusa by which the Director is Agricultural Ad- 
\ ist>r to the Government of India and also has under his charge Institutes at 
Muktesar and Bangalore, and the Joint Director is the Head of a Section, 
should be amended, and the post of Director be a whole-time appointment. 
Now’adays the Agricultural Adviser’s responsibilities tend to keep him away 
from Pusa for the greater part of the year, and out of touch with the work 
going on in the various .sections, w'hile the routine work of the Joint Director 
has grown to such proportions that time that might be usefully devoted to 
jesearch is taken up by minor d»*tails ot administration. 

(h) and (<:) Dairy hactrrioloqy, —Dairy hactt^riology is a subject the study 
of which is being held up both through lack of facilities and lack of skilled 
workers. 

At Pusa there is no pasteurising or sterilising plant, and no dairy for 
butter and cheese-making. Investigations here have nc(;essarily been restrict¬ 
ed to those dealing with the production of clean milk, the basis for sticcessful 
butter and cheese imvinifHcture. 

;S’ot7 fungi ,—Our knowledge of the soil fungi of this country is limited to 
that of a few forms that are pathogenic to plants. The part played by fungi 
in tho biological processes occurring in the soil and their influence on soil 
fertility needs investigation. 

protozoology ,—There is no protossoologist in any Agricultural Depart¬ 
ment, central or provincial, and this subject is untouched. 

Plant Physiology and Bio^chemisiry, —^Th© causes underlying susceptibility 
and immunity to disease in plants are unknown. There is urgent need of 
workers both on this problem and on those connected with plant nutrition. 

Irrigation ,—The influence oi irrigation water on the biological processes 
taking place in the soil awaits study. Results important in their bearing on 
irrigation practice should be obtained from research on this problem* 

Fibre#.—The haeteriai processes occurring in the retting of fibre plants 
i^nd their influence on the quality of the fibre produced should be investigated. 
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Qukstion 2.— AgbicuIvTURai. Eddoamon. —^The only form of agnonltural 
education of which I have experience is the post-graduate training in agri¬ 
cultural bacteriology at Pusa. 

(i) Such training cannot be obtained anywhere else in India, and no suit¬ 
able applicants for the course have been rejected on account of lack of accom¬ 
modation. 

{iv) The number of applicants for the course has been greater than the 
number of vacancies to be filled, but the qiialifications of nearly all of them 
were far too low to justify their admission. Until the Provinces employ more 
bacteriologists and bacteriological assistants, I do not expect to see any in¬ 
crease in the number of well-cjualified applicants for this course. 

Question 4.— Administration. —By the Devolution Rules under the Gov¬ 
ernment of India Act, agricultural research has been made a provincial sub¬ 
ject, and the Central Government has kept control over only the Institutes 
at Pusa and Muktesar, to which have been added the Dairy and Animal 
Husbandry Institute at Bangalore, and the farms under the Imperial Dairy 
Expert, and the Cane Breeding Station. 

The possible effect of these rules on agricultural research does not seem 
to have been proiierly considered or realised when the rules were framed, for 
their result has been the establishment of Departments of Agriculture in the 
various Provinces, entirely independent of one another and of the central 
department, and with no provision for promoting co-operation, much less co¬ 
ordination. An Advisory Council such as that mentioned in the answer to 
Question 1, should be able to do something towards improving the present 
position by furthering co-operation and co-ordination amongst the several 
Agricultural Departments of the country. 

The sectional meetings of the Board of Agriculture, the Confercujcc of 
Chemists and Bacteriologists, Mycologists and Entomologists respectively, 
provided the only means by which scientific officers in the various Agricul¬ 
tural Departments could meet together and discuss subjects of common in¬ 
terest. 

The Conference of Chemists and Bacteriologists has not met since 1921, 
for owing to retrenchment in Provinces, enough money has not been available 
to pay the travelling allowances of a sufficient number of officers to form a 
representative gathering. 

The revival of these meetings would be beneficial, for they assist in the 
free interchange of ideas among the officers who attend, and thereby further 
efficiency and co-operation. 

The Central Government already supplements the activities of the Local 
Governments by the work done in the institutions at ]>resent under its con¬ 
trol namely Pusa, Muktesar, Bangalore and the Coimbatore Cane Breeding 
Station. It may further usefully extend its operations by promoting research 
in the subjects mentioned under Question 1 (h), of which that on plant 
physiology in particular is urgently required. 

Question 10.— Fertilisers. — (a) and (c) The amount of experimental work 
on manuring has been far too limited. This has been due to insufficiency of 
facilities and of staff for the planning and carrying out of experiments on a 
field scale. Improved, heavier yielding varieties of crops are being introduced 
every year, making greater and greater demands on the supply of plant food 
in the soil. Now the maximum benefit cannot be derived from an improved 
variety if a sufficient amount of available nutrients is not supplied to the 
plants; moreover large tracts of land in various parts of the country are 
known to be deficient in phosphates. Deficiency in nitrogen is perhaps 
even more marked. Further experiments therefore need to be carried out 
on a much bijgger scale than has been done before, particularly in connection 
with the utilisation of the natural phosphate resources of the country, and 
the practicability of increasing the nitrogen supply of the soil by increasing 
the area sown with leguminous crops and green manures. 
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oral etifiMMMi. 

A.2546. The Chairman : Mr. Walton, you ate Imperial Agricultural Bac-^ 
teriologiat P-^Yea. 

A.2547. We have your note of evidence. Do you wish to add anything to 
what you have written?—Nothing at all. 

A.254d. How about the site at Pusa so far as your work is concerned?— 

I am quite satisfied with it myself. I have been here for many years now. 

A.2549. I think you might give the Commission an account of your own 
training and past appointments?—I graduated at first from Armstrong 
College, Newcastle. Then I went to Cambridge and studied mathematics and 
science and took the agricultural diploma, after which I went to learn practi¬ 
cal work on a farm. I was appointed Supernumerary Bacteriologist in Octo¬ 
ber 1912. I was away at the War for about 4 years; I came back as Assistant 
Bacteriologist and was promoted to my present appointment in April last 
year. 

A.2550. Do you wish to say anything more than you have written in your 
note as to the internal administration of Pusa?—^No. 

A.2551. I think you ha\'e heard what the previous witnesses have said in 
the matter of team work to deal with particular problems. Do you agree with 
them?—At present there is no obstacle whatever. We are all perfectly in 
harmony on these subjects. 

A.2552. Do you personally come into contact with the Provinces at all?— 
Very little. There are no other Bacteriologists in the Indian Agricultural 
Service. 

A.2653. Is not that a reason w'hy you should come into closer contact 
with the Provinces?—I could only come in contact with the Chemists. I 
myself have been bu.sy getting things in my own section into ship-shape 
order, T have been doing what I can to get into touch with the Provinces. 
Occasionally I am asked for information and T always supply it to the best 
of my pow’er. 

A.2564. Do you expect to do any touring?—A little this year. Last year 
J went to Bangalore, where we have the Imperial Dairy Institute, and to 
Karnal. I also w’eiit to Calcutta in connection with some research on the 
disease of pan, 

A.2555. Is most of your w'ork of a general nature, such as would apply 
to the whole of India ?—Yes, I think it is. 

A.2656. Although, as you just told the OommiHsion, you do have to deal 
W’lth special problems coming from particular localities?—^There are S{>ecial 
problems, but, from w’hat 1 know about them in the Provinces, some of them 
are much alike, 

A.2557. Are you in touch at ail with the Imperial Dairy Expert, so far as 
dairy bacteriologj^ is concerned?—Yes, I had to go down to see him and I 
gave lectures to the batch of students which recently passed out; there was 
nobody else to give the necessary instruction. 

A,2558. Are you expecting any more courses?—^There is a batch at present * 
engaged, and I shall be consulting the Imperial Dairy Expert about the 
lectures. 

A.2559, How' many students are there in the present batch P—When I was 
at Karnal I saw 7; I do not know* how^ many really there are^ as some of them 
were away at that time. 

A.2560. Are they coining here?—No, I should have to go to Bangalore; I 
did that the first year. 

A.2561. What about the calibre of the men that you had in the last batch? 
—I was with them for a short time, and 1 was quite favourably impressed 
witli the majority of them. 
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A.2562, What is the scope of the bacteriological course that you have 
given?—1 gave them a little instruction ih general bacteriology^ but X gave 
special attention to the methods of production of clean milk. 

A.2563. Where does your work end and the work of the Mycologist begin 
with regard to soil fungi?—Soil fungi is a thing on which nothing has been 
done; it is one of the subjects I have mentioned requiring researt^. 

A.2564. But to which section would it naturally belong?—That 1 can 
hardly say. 

A.2565. I thought there might be an accepted classihoation. Do you your¬ 
self see ahead of you a great deal of work ?—1 can see enough to keep me well 
occupied for the rest of my service, and two or three men after me. 

A.25d6. How do you decide which problem to tackle first?—have inheri¬ 
ted a good many; at present I have got sufficient to keep me going. The 
nitrogen problem of the soils is one to which I have given special attention; 
there was a recommendation to that effect passed by the Board >of Agriculture 
some 5 or 6 years ago. 

A.2567. Are you in touch with the rest of the world, so far as that work 
is concerned?—Through publications. 

A.2668. Publications only?—Yes. Of course there is not, probably, any¬ 
body with whom I can get into touch in India; some Provinces have done a 
little work on that subject but not much. 

A.2569. I see that you boldly advocate that the Central Government should 
finance the Advisory Council which you suggest?—So long as the finance is 
found, 1 do not mind who does it. 

We find a good many peoiile aceoniiiiodating in tliat respect; I will not 
press you on the point. 

A.2570. iSir Oanga Mam : Can you tell us something about nitrifying bac¬ 
teria?—I could hardly do it at this stage; 1 can explain the subject to you 
in my laboratory. 

A.2571. That is the thing I want to know something about. The long list 
of other subjects that you have given has not been investigated for want of 
funds?—I have mentioned the subjects as calling for research. 

A.2572. Sir Thomas Middleton : You point out that there is no work being 
done on soil fungi or soil protozoology?—^None that I am aware of. 

A.257d. You have had no oijportunities of working on soil protozoa?—I 
do not touch that subject. 

A.2574. Do you touch soil fungi at all.*^—1 really have not been able to 
deal with them at all, 

A.2575. Pusa has sanction, I think, for the appointment of a Bio-chemist, 
but that is in another section?—Yes, in another section. 

A.2676. Do you, in your own work, feel the need for a Plant Physiologist.^ 
—It would be of very great advantage and help to me in my work. 

A.2577. If you had a Plant Physiologist working beside you?'—If there 
were a Plant Physiologist in this Institute. 

A.2578. What previous experience have the students at the Dairy Insti- 
jbute had?—I really do not know about that. I only vent down to give them 
the minimum of instruction in daily bacteriologj", to qualify them for the 
diploma. 

A.2579. Have any of them been through an agricultural college?—1 do 
not think any of them have been through an agricultural college. 

A.2580. The course in bacteriology consists of lessons on clean milk pro¬ 
duction?—I taught them a little about the rip^ng of cream and so on, 
but it was clean milk production that 1 laid special stress upon. 

A.2581. Professor Gangidee : In this list of researches that you have given, 
you ^int out: The causes underlying susceptibility and immiuiiity to 

disease in plants are unknown. There is urgent need of workers hc&i on this 
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problem and on those connected with plant nutrition.’’ On this particndar 
item of reseainh^ are you in collaboration with the mycoiogjcal section?— 
Tliere is nothing done on itthis is a subject which I have mentioned to he 
taken up. I collaborate with the Imperial Mycologist; I see him every day 
and we generally have some little discussion together. 

A.2582. Is it due to lack of staff?—The whole thing reduces itself down 
to the lack of staff, 

A.25$d. And you consider it is a very important point. With regard to 
the next item, the influence of irrigation water on the biological processes, 
this also could not be undertaken?—was a matter put forward many years 
ago, but there 1ms never been any staff to carry out the work. 

A.2584. Are you in touch with any experiment irrigation statioim where 
they are carrying on an investigation of that sort?—I only see the publications. 
When I go Home on leave, I go and have a look round. 

A.2585. W^iih regard to the rotting of fibre, are you in touch with Mr. 
Finlow?—Ho has got one or two assistants who are trained in bacteriology 
and who have been doing the work, but they are not enough. 

A.2586. In your department, there are not enough workers to carry on 
these items of research that you have mentioned?—There are far more sub¬ 
jects for research than workers able to carry on rcsearci^. 

A.2587. The provincial departments have no Soil Biologists?—^They had 
one in Madrajs, but that post was abolished. 1 am in the same position here. 
In 1920 there was an Imperial Bactenol<^ist and 2 Assistant Bacteriologists; 
they wore members of the Indian Agricultural Service. Those 3 posts were 
all filled up. I was one of the Assistant Bacteriologists; the other man died 
and his post was abolished by the Inchcape Committee. When Mr. Hutchin¬ 
son retired, 1 succeeded him, 

A.2588. And yet, from the agricultural research point of view, soil biology 
is a main necessity?—It is a fundamental necessity. 

A.2589. Are you aware that lately the Tndiad Tea Association has appoint¬ 
ed a Soil Biologist?—I have heard that they have appointed one. 

A.2590. Are you in touch with him?—My attention has been drawn to the 
fact that they have appointed one. 

A.2591. He is tackling very important problems on nitrogen; it would be 
very useful if you were in touch with him. With regard to education, you 
say that the qualifications of the applicants for the course are far too low 
to justify their admission. Do you mean to imply that in our Universities 
there is no scope for the study of biolo^? What are the prospects for the 
students taking this course?—I have said that there are no posts for the 
students. As a matter of fact, all the students that have gone through the 
eourse are now employed, and though they have got posts, there are no 
definite prospects of any posts. 

A.2592. You have got a Dairy Expert?—Yes. 

A.2593. He is in touch with you?—^Yes. 

A.2S94. Constantly in touch with you?—Yes. 

A.2595. You go there for the teaching work ?—I have been there to teach. 

A.2596. They appoint you to teach the course?—That was for the first 
^atch, and it was an emergency arrangement; but if these courses go on, we 
will have to put the bacteriological course on a permanent basis. 

A.2597. At the present time, you have no post-graduate students in your 
•department?—I have one. 

A.259B. Does he come from the service, or is he an independent student?— 
He has come here as a private student. 

A*2599. What problem is he tackling ?--*He came knowing nothing about 
soil bacteriology, xliat is the trouble with ail the students in this section; 
every one who comes, unless I get one who has been an assistant to an Agri* 
cultural Chemist in one of the Provinces or one who has taken a course in 
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Agricultural Chemistry, oomes knowing absolutely nothing about quantita- 
tiye analysis as used in agricultural chemistry, and he has to learn it. 

A.2600. Is there continuity of research in your department P When you 
get hold of a problem, you see it through?—I carry it on as far as I can. 

A.2601. Would you like to see this Institute developed into an Imperial 
College of Agriculture?—I have never considered that matter. 

(The witness withdrew.) 

Tht Commission took oral evidence of Messrs, J, Henry, C, G, Atkins amd 
Ganga Vishnu on the 12th and ISth January 1927, for which see Volume 
of Evidence for Bihar and Orissa. 
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I (Joint Secretaries,) 


The Imperial Africultural Department (Pusa) Aeaeciatioiiy Pum* 
Repliet to tfie QuMtionfiaire. 

Introduction ,—^The Imperial Agricultural Department (Pusa) Association 
came into existence in June 1925. It represents scientific Assistants of Class 
II and subordinate services, fieldmen, setters, artists, and the ministerial staff 
of the Institute. It has been formed with the object of (1) promoting co¬ 
operation and unity amongst its members, (2) securing by joint action an 
improvement in the amenities of service, (3) discussing questions affecting 
the common interests of the members and deal with them, (4) ascertaining and 
formulating the views of its members on all matters concerning which it is 
deemed expedient to communicate its views to proper authorities or to Gov¬ 
ernment. Its members come from various Provinces in India. 

The Association believes that as in India 71 per cent of the population 
depends for subsistence upon agriculture and its allied industries the improve¬ 
ment of agriculture and rural conditions should continue to receive paramount 
consideration at the hands of the Governments in India. If we but cast u 
glance at the agricultural backwardness of this country as revealed in its 
inures of yield of various crops per acre, we realise at once what a tremen¬ 
dous leeway has to be made before we can come into line with other agri- 
oultqral countries of the world. The average yield of ginned cotton in India 
per acre is only 98 lbs. whereas in the United States of America, it is 160 lbs. 
In the case of wheat, the average yield in India is hardly 10 maunds per acre 
whereas in Great Britain it is 31 bushels (24 maunds) and in Canada and 
Australia even higher yields are reported. The yield of rice which is a staple 
food crop of a large proportion of population is 1,200 lbs. per acre in India 
whereas in Spain, Italy and Japan the p^ld is 2,000 lbs. per acre and over. 
The yield of sugarcane in Northern India is hardly over 10 tons of cane per 
acre whereas in Java, it is 43 2 tons and in Hawaii 45*5 tons. 

These examples will suffice to show that agriculturally we are not producing 
as much as we should and even admitting that on account of ^fferences in 
local conditions of soil and climate we may not be able to readi the higher 
standard prevalent in other countries, it at least gives us confidence that if 
wdi^4iredM and sustained efforts are made with a view to bring about U 
really better state of things those efforts shall not be in vain. Beslaes, India 
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is now coming more and more in close contact with other countries of ther 
world. Steamship communication'and railway facilities have opened the door 
for India’s produce to he placed in foreign markets at the competitive rates 
which now prevail in the world; we must therefore raise our produce at such 
an economic figure that we may not only be able to compete but also to secure 
a good margin of profit for our cultivators. If we do not increase our pro¬ 
duction and at the same time lower our costs per unit, the Association is 
afraid that in some of those commodities in wdiich India has to compete with 
foreign countries in the export markets, wo shall not only lose our hold with 
disastrous consequences to our agricultural community but also our domestic 
markets may he invaded by foreign t)roducerB as they have done in the case 
of sugar. 

In these days of keen competition not to advance is to fall behind and 
consequently earnest eiforts sh(nild continue to be made to «ascertain by 
research, experiment and in other ways whether the existing condition of 
agriculture and rural economy cannot be improved. 

Question 1 . — "RESEAnen. —(a) The Association holds that the Government of 
India should only exercise very limited powers of intervention in those de¬ 
partments wdiich arc Transferred subjects in the Provinces. The Central Gov¬ 
ernment should however arrange to bring about greater co-ordination. This 
is more necessary because there are crops wdiicli are common to more Provinces 
than one such as rice, wheat, tobacco, sugarcane, cotton, and a Central (Joi''- 
ernment with its staff can bring the knowledge of the (^ro}) acquired in differ¬ 
ent Provinces to the notice of individual Provinces and give ilie requisite 
holj^ when a particular Province is either deficient in staff or other facilities 
for i*esearch work on that subject. It ivill bo also economical, as otherwise 
each Province will have to maintain a separate well paid staff and much 
unnecessary overlapping ot work would result. 

Further, there are certain fundamental problems such as dotermiuatiou of 
water requirements of crops, determination of soil temperatures, soil gases and 
available phosphoric acid in soils: prf>blems in soil and dairy bacteriology and 
animal nutrition; inanurial problems such as the economic utilisation of green 
majiures and natural phosphates which are not likely to be taken up by the 
Provinces either because i)roblems of a more pressing nature likely to give 
results of direct application in the near future arc crying aloud for investi¬ 
gation or because the Provinces have not got the necessary funds to provide- 
the requisite staff and the laboratory and other facilities. 

With the growth and develojuneut of the work of the department along 
researcli and regulatory lines, it is highly essential that definite provi.sion be 
made for the closer co-ordination of these activities through a central agency. 
Only in this way can the most effective results bo obtained. Every effort 
should also be made to bring about a further correlation of the research and 
regulatory activities with those of the appropriate provincial agencies. Tho 
department has no adequate machinery at this time for "attaining this object., 
The Association therefore thinks that a Central Advisory Council composed of 
the representatives of the various Departments of Agriculture in India, re- 
pre.sentatives of the Irrigation, Education and Tetorlnary Departments’and 
also representatives from the agricultural classes should form the nucleus. 
Commercial and industrial interests should also be represented on this Coun¬ 
cil. This Advisoi*y Council should form different sub-committees with different 
duties to discharge, such as agricultural science, agricultural economics, agri¬ 
cultural education and propaganda on the same lines as the Indian Central 
Cotton Committee. 

This Conneil should have a fund of its own, built up gradually either bjr 
direct grants of money from the Central revenues or hv a small cess on the 
agricultural products which are exported or by both. This Development Fund 
should be expended for purposes of Agricultural Eesearch, Education, Ee- 
search Scholarships ond Travelling Fellowships. The Provinces according to 
their needs as in the case of cotton research, may have an adequate ehare. 
411 the schemes drawn up by the Council should be submitted to the Standing 
Finance Committee and scrutinised by them, the final sanction renting with- 

Mr. N. V. Joshi. 



293 


the Government of India. The idea underlying this scheme is that more fre¬ 
quent contact will bring all the departments into closer affinity and a sort 
of brotherhood will be established between the workers of the various depar^ 
ments. This sense of sympathy and comradeship is in the opinion of this 
Association the foundation on which successful organisation should rest. 
For further co-ordination, the Association would like to emphasise that early 
efforts should be made to revive the sectional conferences which only four 
years ago were abandoned. These conferences provide a meeting ground for 
all the research workers and by the exchange of thoughts and ideas consider¬ 
ably stimulate research spirit. It would be worth while to suggest that the 
sitting of those conferences should be held immediately after the session of 
the Indian Science Congress .and if possible at the place where that Congress 
has met. The reason for emphasising the ])oint is obvious. The opportuni¬ 
ties thus afforded will widen the outlook of the research workers of the Agri¬ 
cultural Departments by their coining in contact with leaders of thought and 
culture in the domain of science in India. In other countries these oppor¬ 
tunities are afforded by the various associations which do not exist in India. 
These meetings both in thtur official and social aspects have considerably 
contrihxite<l to the promotion of research and have therefore been organised 
year after year, but unfortunately in India this aspect of the organisation 
of research has not been properly appreciated. 

The Association urges that the organisation of th*-se sectional meetings 
should be taken up by the Central Advisory Council. 

Puhlicafions ,—The delay in publication of the results obtained by re¬ 
search workers in the various Departments of Agriculture in India hampers 
to a great extent the progress of research. Further, before accepting the 
results for publication, the AsstK-iation thinks it proper that they should first 
be examined by a Board of Editors—a body under the Central Advisory Coun¬ 
cil and appointed by them. Xn the case of various journals in England and 
America the Editorial Board consists of persons from all parts of the world 
who arc pre-eminent authorities on the subjects the journal deals with. The 
advantage of this system over the existing one in India is that proper 
scrutiny and valuation of the papers is made, suggestions for improvement 
from authorities are forthcoming and those substantially improve the quality 
of the work published. 

Library ,—The Pusa Library which is the best of its kind in India leaves 
ample room for improvement. If it is made as comprehensive as possible, 
the needs of tlie Provinces can very well be served by this Central Library. 
The cataloguing system should be more elaborate so as to enable research 
workers to find out the references at one place in the card cabinet without 
having to searcli out amongst the papers in the cupboards. The system of 
cataloguing as has been resorted to by the United States Department of 
Agriculture for their owui use as well as for the States should also be attempted 
here so as to enable the research workers of the various departments to bo in 
touch with the progress of knowdedge. 

Post-Graduate Trawiug .—Assuiniiig that the Pusa Institute will be con¬ 
verted into a temple of research and higher training an improvement in the 
post-graduato training imparted here is called for. Under the present condi¬ 
tions the students coming liere for training have no other attractions than 
training in re.search as the Government do not promise or guarantee appoint¬ 
ments. If in addition to this inducement, another attraction on the follow¬ 
ing lines be introduced, the Association thinks that the popularity of this In¬ 
stitute wdll be greatly enhanced and men of the right type and calibre will be 
forthcoming. This Institute should be affiliated to some of the leading Indian 
Universities to enable these scholars to obtain a degree of Ph.D. or D,^, on 
the merit of a thesis after completion of 2 years* research work. Provision 
should also be made to send some of the selected students to foreign coun¬ 
tries for additional training and experience. 

Becmitment, —^Th© number of recruits will thus largely depend upon the 
number of scholars available in this Institute. The repommendations of the 
Lee Commission which are being acted upon by the Government in so fax ap. 
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tho policy of recTuitinent in India ts concerned will lead to the appointment 
of a large number of Indians to the Superior AgriculUiral Servi^. Assum¬ 
ing that the students who hare undergone post-graduate training at Pusa 
will offer an extensive field for choice of candidates, the Association considers 
that the case of subordinate services should also receive consideration. The 
Association therefore recommends that a fair proportion of the appointments 
in the higher service should also be made from deserving candidates from the 
lower group. Buch promotions will make the department more efficient by 
attracting capable men and utilising their extensive experience. As a rule 
the highest position in services sliould rather be earned gradually than attain¬ 
ed at once as in other countries except in special cases. On their promotion 
they may lie sent abroad if necessar 3 \ 

Agricultural Organiser^s Services .—^The Association is of opinion that 
paucity of knowledge regarding the indigenous theory, traditional methods 
and the existing conditions of agriculture and its problems is a great set¬ 
back to any kipd of progress. The agricultural classes are generally illiterate 
and meet with problems, the existence or importance of which they are unable 
to recognise but real progress depends on their solution. Until therefore a 
systematic survey of their problems is made for them, the amount of labour 
and money spent on unsysteinatised research will not do much good to the 
country. 

In order to fulfil this object an Agricultural Organiser’s Service may be 
instituted. These officers will be men of the same Province in which they 
servo and along with this work should be charged with propaganda and actual 
field demonstrations on the cultivator’s lands. These men will repor|; quar¬ 
terly to their res]>ective Heads of departments wdio after allof^nting the vari¬ 
ous problems to various officers for solution will report to the Central Advisory 
Council who will take all necessary stops for the solution of the remaining 
problems which the Province could not undertake either for want of efficient 
men or for other facilities such as funds or laboratory provision. If in this 
way a systematic survey is made of tlie problems a system of research will be 
built up on a more satisfactory basis. 

(6) Field and Txihoratory Facilitif ^,—The laboratories at present in exis¬ 
tence have ample necommodaiiou and are efficiently equipped. But if we 
compare the output of the Pothanisted Experiment Station with the work 
turned out at Ptisa we suffer in comparison. The reason for this is either 
want of skilled workers, or deficient organi.sation. 

Slight alterations or modifications in the laboratory equipment and field 
urrangements as may be necessary according as new investigations are taken 
up, can be carried out at no great expense. 

Skilled ivorkers .—The Association is inclined to think that the right type 
of men has been wanting in the department. If one glances at the past 
history of this department, it will be found that research has been taken up 
in a very unsystematic way. Jn all research on crop production, crop nutri¬ 
tion, etc,, soil plays the most important part, climate having its own share 
to contribute. But uufortuiiatelj' soil survey has been ignored and still 
hangs large before the research workers. 

Other problems such as those of plant ph^'siology, plant pathology which 
are dealt with under (c) have also not been taken up either for want of 
skilled workers or for financial reasons. 

Hcmdicaps. —(1) Standardisation of methods .—^An extensive series of 
analyses has been carried out by the Central as well as Provincial Agricultural 
Departments cm scjik, manures, food and feeding stuffs, etc., but either for 
lack of co-ordination due to deficient organisation or for want of skilled 
workers, the analyses have not yet been corrected and standardised. Stan¬ 
dardisation of methods is of great value to research workers inasmuch as 
it helps to find out the accuracy of tlie results obtained by them through com¬ 
parison and save a great deal of preliminary spade work. 

(2) ImcU of knowledge of cMivaior^s problems .—^The lack of knowledge of 
the ramus problems confronted by the agriculturists in the course of their 
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actual field work is also su impediment to the systematic investigation on 
scientific lines. Agricultural experts who are recruited from abroad are some¬ 
times inclined to transplant the methods obtaining in their country without 
modifying them according to the local conditions. The improvement attempt¬ 
ed hitherto in cattle-breeding by crossing the country cows with imported 
bulls is an instance in point, fn the case of agricultural implements 
foreign implements which are cjoiistructed to suit the conditions of their soil, 
etc., used to be recommended in early days for use in India without makiug 
adequate allowance for the financial limits of the agricultural classes and also 
the practicability of their use in the fields. To give an example; the Inver¬ 
sion Plough was introduced in the Central Provinces and was found too heavy 
for a pair of bullocks. This plough was subsequently modified and can now 
be had at about half the original cost while it has been equally serviceable. 

(3) The language difficulty ,—The language difficulty in the case of Euro¬ 
pean experts and the official position of the experts furnish another set of 
handicaps. The experts cannot very often get into close touch with culti¬ 
vators to study the actual practice of agriculture for the improvement of 
which they are primarily intended and have not infrequently to depend upon 
their subordinates for collecting first hand information. 

(4) Touring facilities .—Touring facilities should be more extensively given. 
The study of local conditions relating to a particular problem \indertaken by 
an Assistant makes this all the more necessary. 

<5) Lack (if indastnnl ptnhttes for hiresttgatam.—There are certain in¬ 
vestigations which are undertaken in the laboratory and which on ^count of 
their economic* value can ho expanded commercially. The Jack of facilities 
lor this kind of investigotion further leaves the researdi worker at a stage 
where no other coiiimercial country would allow him to stop. 

<6) Lack of comraihship ia- the labomtory .—The existing distinction be¬ 
tween the Imperial, Provincial and Subordinate Services tends to produce a 
harmful effect on tlie working of the departments. The marked difference 
in pay, prospects and status of these services constituted and officered as they 
are at present, requires to some extent a readjustment as these differences 
would ordinarily create an artificial sense of superiority in the members of 
the higher branches and thereby very often prevent the feeling of comrade¬ 
ship amongst scientific workers which is highly desirable but which is under 
existing differences hardly attainable. 

(c) The Association is of opinion that adequate atteution can be usefully 
directed to the following lines of research:—(1) soil survey of typical tracts, 
(2) utilisation of natural phosphates, such as Biliar apatites and Trichinopoly 
nodules and bones for manorial purpose, (3) value of different natural and 
artificial manures in different types of soil, (4) food value of grains, pulses, 
vegetables, fruits for human nutrition, investigation into deficiency diseases, 

(5) standardisation of analytical methods of soil and manorial studies, 
<6) problems in soil and dairy bacteriology, (7) manufacture of manures and 
milk products, such as, casein, milk pow'der, and other agricultural pioducte, 
e,g,, egg powder, (8) reclamation of acid and alkali soils, <9) problems in 
soil physics, (10) problems in plant physiologj^; plant pathology; seed U^sting, 
(11) statistical studies of crop and weather for forecasting purposes in different 
Provinces, (12) dry faming c'onditions, (13) agricultural technology and 
chemical engineering, (14) horticulture and fruit preservation. 

Question 2,—Acmicci-TUKAn Eihtcation. —(i) The Association as it is con¬ 
stituted of members representing all the Provinces in India is in a position 
to say that the institutions for imparting agricultural education are com¬ 
paratively few and the number of teachers also proportionately small. There 
is one agricultural college in each of all the Provinces except Bengal, Bihar, 
and Assam and that is sufficient for the purpose that these colleges are serving 
at present. 

There is only one institute, viz,, the Pusa Agricultural Eesearch Institute 
ivhicU admits students for post-graduate studies. In the colleges as well as 
the Pusa Agricultural Research Institute the supply of teachers is sufficient. 
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(it) In every Province in India there is room for extension of teaching faci¬ 
lities for agricultttte in schools as opposed to agricultural colleges but agri- 
cultural education of the right type in accordance with the requirements of 
tl\e agricultural classes and with reference to particular local conditions should 
be imparted. 

(Hi) Teachers if drawn from the agrictiltural classes or from those who 
have gone through an agrictiltural course will be better able to impart edu¬ 
cation to their pupils according their needs, with which they are already 
conversant, 

(iv) For reasons stated in (ii) above, the attendance even in existing 
primary schools is far from satisfactory. Primary education should be free. 
Agricultural classes can hardly afford to pay the school fees for the education 
of thcij* children. For grown up children of an age above 10, arrangements 
•should be made to impart instruction in the slack season. At this age they 
arc useful in day time on their father’s lands and they cannot attend day 
S(‘hools. in the busy season. First, odiicatiou should be given on the linos of 
cloinentary reading, writing and arithmetic, and then a general training in 
agricultural methods and operations supplemented by facilities for vocational 
training in weaving, spinning, carpentry, smithy, and clay-modelling. The 
product of their labour should be sold and a portion of the profit given 
to the boys. Training in agriculture should be made attractive by t(*nching 
the boys liow to solv^o the agriculttiral problems of the locality. This will make 
them useful on their own lands and induce them to apply improved methods of 
agricultural ojierations. Education of such practical nature in the opinion 
of the Association is very likely to stimulate a demand for instruction in 
rural areas. The attendance at agricultural colleges is so far as we know 
sufficient. 

(v) Under the existing conditions boys take up a study of agriculture for 
the purpose of employment in Government service or elsewhere. As the agri¬ 
culturists cannot now maintain themselves on the profits accruing from their 
lands, they expect earning money outside, for which they send their boys to 
schools. 

(tn) In places whore there are stipends for boys of agriculttiral classes, 
agriculturist’s sons attend schools; otherwise their number is very small. 

(vH) Modifications in existing courses of study in schools are earnestly 
needed. They have been outlined above in (ti?). In the agricultural colleges 
that are affiliated to the Universities, changes in the course of studies are 
taking jilace owing to the pressure of public opinion. 

(viii) Provision for teaching nature study, is needed for proper education. 
Plots given to boys Should be run on an economic basis, so that boys may 
learn that their labour is paying, which will create confidence in them; with¬ 
out such arrangements practical training will be incomplete. On the farm 
plots atta(’,hed to the schools large scale operations should be taught and how 
they may be made paying. 

(ix) A groat majority of boys who have studied agriculture in agricultural 
colleges are in service under Government or elsewhere and very few of them 
have taken to farming on their own account. Lack of capital and fragmeit- 
taiion of holdings contribute not a little towards absence of independent farm¬ 
ing. A connecting link between the collegiate education and actual farming 
is required to give that confidence with which one can undertake farming as 
a business. 

(x) Please refer to answers (iv) and (vtii) above. Agriculture can be made 
attractive to middle class youths provided some capital and decent sized 
blocks of land in a convenient place are made available. Capital may be 
supplied by co-operative credit societies on long-term loans at a low rate of 
interest. Oultivatieu of small holdings if conducted on a co-operative basist 
the produce being distributed to the owners according to the area owned by 
them and the fertility of their lands will probably assist in this direction. 

Xhey should have a training in subsidiary industries too, such as poultry- 
keeping, dairying, sericulture, weaving, etc.; to which they may turn seri- 
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ottsly in slack seasons and at other times they may arrange to carry them 
on with occasional supervision. 

(xii) Agricx^ltural classes are generally engaged in the fields at day time. 
Night schools and schools for limited periods in the off-season will therefore 
be required for their instruction. The Agricultural Organiser^s Service re¬ 
ferred to in answer to Question 1 will be conversant with the problems and 
difiiculties of the agricultural classes. Solutions of these should he explained 
in these schools and demonstration given on model farms referred to in 
Question 1. Practical instruction of this type, the Association thinks, will 
be popular among adults in rural tracts, 

(xiii) Suggestions for better educational facilities in rural areas have 
already been outlined above. Their administration should be vested in the 
tlnion Board or the panchayat supplemented by the supervision of the Educa¬ 
tion and Agricultural Departments. 

The financial help should he partly rendered by the Local Board and i>artly 
by the local landlords whose tenants will he receiving instruction in these 
schools. Education should be free; but a portion of the profits accruing from 
school plots and school farms should go to the school fund; and the same 
principle should apply to subsidiary industries, such as carpentry, spinning, 
weaving, clay-modelling, etc., which will be run by the school students. 

* Besides answering the specific points in the Questionnaire, the Association 
would like to give its ideals as regards agricultural education in the following 
paragraphs: — 

AgrintUyral Education^ as a whole can be divided into three classes:*— 
(1) elementary, (J2) middle or high school, (.3) education in agri¬ 
cultural colleges including education for research. 

(1) Separate agricultural schools hare not proved and will not prove suc¬ 
cessful in all cases, nor i.s there any clear necessity for these as yet. As soon 
as the boys complete their elementary education, studying nothing but verna¬ 
culars, mathematics and nature study, they should be given the choice of 
taking agriculture and vo<'ational training as an optional subject with English 
or vernaculars and mathematics only. After the completion of their middle 
school examination only bright stxidents of good means, who will be in a posi¬ 
tion to go through their college education should be permitted to take up 
elementary physics, chemistry and botany as additional subjects, as a sub¬ 
stitute in part for general agriculture, i.c., they will have to devote a little 
less time to practical agriculture than their loss brilliant fellow students, who 
may either leave the schools or continue their education up to the Matricula¬ 
tion standard with more devotion to practical agriculture. This will necessi¬ 
tate a revision of the syllabus for the Matriculation examination. Students 
of such qualifications will be better practical farmers or inaiiagors of their own 
lamis. It is from this sort of educated cultivators that one can expect rapid 
adoption of modern methods of cultivation. It is they who will be able to 
understand the principle of co-operation and form co-operative sale and pur¬ 
chase societies and agricultural discussion societies. They will be in a posi¬ 
tion to make use of pamphlets or other advisory publications pertaining to 
agriculture or sanitation. 

(2) Wot tTuining the students in high schools it will be necessary to main¬ 
tain a school farm for each school or one farm for a number of schools if they 
happen to be at one place. There should be at least one high school with a 
farm when a number of schools are situated at one place, so that those 
students who wish to take agriculture might join that school. 

The size of the school farm should be from 100 to 200 acres managed by 
the Agricultural Department. lu fact such farms will be more useful than 
the demonstration farms because these will he often visited by the parents of 
the students. 

To teach agHculture in high or middle schools teachers should be graduates 
of an agricultural college. They should be controlled by the Education De* 
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partnient. These teachers in consultation with the Superintendent of farms 
will plan out their schemes for practical demonstrations to the students. 

(8) As is the practice at present, there should be a four years’ course after 
the Matriculation in each college of agriculture for general agricultural edu> 
cation, a five years’ course being provided for specialisation in particular 
subjects. Up to four years students will go through the same course and will 
be qualified for the degree of B.Ag. Students wishing to specialise will have 
to undergo another year’s training after the completion of their B.Ag. coiu*se 
and tlie successful candidates may be awarded a degree of M.Ag. 

Research students with M.Ag. degree should be selected for training in 
agricultural research at Pusa. Here after two years training, on the sub¬ 
mission of a thesis, they should be awarded the degree of D.Sc. 

Agricultural graduates taking the B.Ag. degree will be found useful as 
farm managers, demonstrators and teachers. They may also be employed in 
the Irrigation and Revenue Departments which are closely connected with 
agriculture. The employees of these departments often come in contact with 
the cultivators, and as such they can render more help to the cultivators if 
they are persons of agricultural qualifications than the staff recruited as at 
present. 

Question 8.— Demonstration and Propaganda. —(o) The measures adopted 
by the Bomha>' Department of Agriculture are in the opinion of the Associa¬ 
tion the most ^^ffective ones. When the distribution of seed is made the de¬ 
partment guarantees the grower against loss. Improvements suggested J>y the 
department are usually after a study of the local conditions, the requirements of 
cultivators, their means and after satisfying themsehes that to adopt thorn 
would pay the cultivator. Efforts to reach the cultivators by mean.s of leaflets 
in vernaculars, through agricultural associations, co-operath e societies, demon¬ 
stration staff, etc., are being made in some places. Both in the introduction 
of a new crop or varieties of crops and in tillage implements the Bombay De¬ 
partment has achieved a large measure of success. 

(b) The demonstration of improved methods of cultivation or growing a 
superior variety of crop or in the use of better implements should be carried 
out by departmental agency on the royt’s lands to convince him that the 
department’s methods are a decided improvement. Side by side a demons¬ 
tration should be given to show the difference in results obtained by the old 
methods or implements. When a new variety of crop is being introduced, 
there should be two plots side by side and of such size that the cultivators can 
judge for themselves at a glance the superiority of the new variety over the 
local one. Arrangements should also be made whereby the ryot can get the 
new seed or implement without much trouble and he may be enabled to sell 
the produce of his superior variety at its proper price. When a new imple¬ 
ment is introduced, some arrangement for repairs locally is also required 
to he made. 

(c) The Association thinks that attempts should be made by the Govern¬ 
ment on the following lines to ensure success under this head. Generally the 
experts or scientific officers are not within easy reach of the cultivators. To im¬ 
prove this state of things every Union or panchayat should have one model 
farm run by the department. Secondly, the cultivators are as a class sus¬ 
picious of any Government agricultural oonoern. In order to persuade them 
to take up improved methods earnest efforts should be made by iJie depart¬ 
ment to induce the landlords to open a farm on the lines of the model farms. 
Thirdly, the illiteracy of the cultivators is a great barrier to their grasping 
the true nature of the problems or of the results of scientiffc investigations. 
Demonstrators on the model farms should be made to go round the villages by 
tnrne^ hold sittings after nightfall wil^ a number of villagers, discuss with 

and try to explain the value of the results obtained in the local dialects. 
To sttpplement this activity, leaflets written in a very non4eclmical and eaiiy 
language should be circulated among the agriculturists eif^r through the 
Union Boi^ or postal peons. The demonstrators will also be re(|nired tc 
usplain leanets to them. 


Ut. N. y. Joey. 



2m 


QiTfiigmx 4 ,—Adhinistratjox. — (a) At present the Agricultural Depart* 
inentt i» Provinces are Transferred subjects in charge of Ministers. Each 
department works on its own lines and there is no connecting link between a 
department in one Province and that in another except through annual 
reports and other piiblications and by a biennial meeting of the Board of 
Agriculture where programmes and other important problems bearing on 
agriculture are discussed. We would suggest that greater facilities be pro¬ 
vided for the workers in one Province to meet workers on the same problems 
ill other Provinces so that experience gained in one Province may be utilised 
to the best advantage. In this way unless called for by varying conditions 
of soil and climate, duplication of work will be avoided. Conferences of 
selected workers from each Province in each major branch of scientific*research 
should also be provided as these will help in promoting a better knowledge of* 
the problems that are being tackled, the lines of investigations which are to 
be dropped and the reasons therefor as well as the lessons to he drawn from 
these failures. 

(b) As agriculture is such an important basic industrj^, the Government of 
India should maintain a staff of specialists who will investigate problems 
which are (‘omrnon to more Provinces than one and which each provincial de¬ 
partment may not be able to tackle, itself, unaided. In the Association’s 
opinion specialists for crops like tobacco, rice, wheat, sugarcane should be 
entertained by the Central Government to undertake research work and to 
give help to any Province which may sorely be in need of it either for financial 
reasons or for want of proper staff and equipment. As far as possible the 
Provinces should be encouraged to expand their own departments and to 
provide for work on nhnost all major problems that require attention. It 
will however still he the case that some problems which have been relegated 
to the background may suddenly assume an altogether increased importance 
and on such occasions the local department should be able to draw upon the 
central departumiit for assistance, 

(() (i) The Agricultural and ^'eterJflary Services still reci\ure considerable 
exjiansion and the Association would consider that until at least one veteidnary 
hospital is provided at the headquarters of each taluk and until a small 
agricultural farm is provided in each taluk so that the people may be famili¬ 
arised with the existence of these two departments and their beneficmnt 
activities, the public will not remain satisfied. 

(ii) As regards the j ates charged by the railw^ay compaiues, freight rates 
at present for manures, imjdements, etc., are rather high. The raihvay should 
also provide cold storage facilities for transport of milk by rail. This will 
enable milk to be broiiglit to cities from distant places and also encourage the 
dairy industry. The goods traffic is not handled as expeditiously as in other 
countries and an iin])rovemeut is called for in this direction also. 

(ml Hoads. —In many parts these are either kuteka or not sufficiently 
strong to bear heavy traffic. The bridges are not strong enough and in many 
places they arc practically useless during fioods. More roads and those too 
metalled as far as possible are necessary, as at present a lot of unnecessary 
strain falls on the bullocks and carts get broken on indifi^erent roads. In 
some parts of Bihar carts are not allowed to go on the pucca roads except in 
the rains and the cultivators have to use wdmt may by apology be only called 
kutcha roads. This state of affairs requires to be improved. 

(iv) Important weather reports or meteorological observations should be 
within the easy reach of cultivators. The reports may be hung in village 
post offices or other places of public intei’est. 

(v) Vernacular leaflets bearing on agriculture should be distributed free 
by post. 

QuBSTfON 6.~-Ao«icnnTuaAn Inubbyeunkss. —Among various causes 
that lead an agriculturist who does not believe in mon^y saving^ perhaps 
has only a few ornaments as a set-by to borrow money, may be mentioned: — 
(1) expenses connectfd with social and religious ceremonies, (2) lack of ready 
money for payment of rent and additional taxes, (B) sudden loss of cattle 
due to outbreaks of epidemic, (4)' purchase of seeds and ruenures, (S) famine^ 
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general or local, (6) thefts and accidental fires, (7) prospective improvement 
of his farm, e.g., digging a well. 

(ii) The only persons from whom the agriculturist can borrow in a groat 
majority of cases are the moneylender or his landlord. Taccavi loans from 
Ciovernmeiit and advances from co-operative societies are also drawn upon 
by agricuHurisis. The credit of the agriculturist depends on his land, the 
number of cattle, ornaments, house, and personal character. Of these, orna¬ 
ments and personal credit arc the assets on which the agriculturist can depend 
w'ith confidence. 

(ni) Among tho causes that i>revent him from repaying Ids debt are: — 
(1) famine due to want of rains or failure of crops caused l)y excessive rains, 
diseases or pests, (2) improvident habits, indulgence in liquor, opium, ganjOy 
and the like, (3) death in the family, (4) failure of anticijiatod profit^ from 
an investment iii improving his land, (5) unnecessary litigation. 

(h) TJnprodur.iivc es'pevdiiure .—At pi*esent the Indian agriculturist does 
not correctly understand his economic position and ho goes on in the way his 
ancestors followed when the holdings were comparatively larger, by horrow'iiig 
money for any and every item of expenditure w'ithout considering whether he 
W'lll ho .able to pay it off. Unless he is made to rc.^lise the econonuc position 
in which he is placed with the small holdings at his disposal, attempts at 
.solving tlie problem by insolvency court or aiiplication of Usurious Loans 
Acts will not eradicate the evil for even if he be oncjo freed from the debt there 
is no certainty that he wnll not incur the debt again. That the inter(‘st shoald 
be limited to n certain rate is reasonable but to gnaranteo to meet the claims 
of the creditor in other respects in full is necessary. Otherwdse it is directly 
helping them to get out of it by dishonesty. Ho long as the niakajaiiy wwcary 
big landholder, or hania is the only creditor willing to lend money and ohe 
agricultural banks or co-operative credit societies are not yet fully developed, 
it is not desirable to curtail the credit of the cultivator. 

(c) ]f the cultivator is rt^iuired to borrow nioney Irorn sources other than 
tl^e co-operative credit societies or Government, it is not advisable to control 
his credit in any w«,v but to make him literate so that he may understand his 
economic position and the nature of the transaction that he is entering into. 
Limiting the right of mortgage and sale or any measures safeguarding the 
retention of his land wdll result in his losing all credit in the very market 
w^here by force of circumstances he will bo comi»elled to go, the result being 
that for want ot capital required at the proper time he will lose much more 
heavily and the very object of saving him will be defeated and he will ulti¬ 
mately lx* forced to abandon his land, if not to a soivcarj to the Government or 
to his fellow agriculturi.sis. 

Opening of more co-operative societies and encouragement of agricultural 
banks or I he establishment of Pancliayat Boards at w’hoso recommendations 
iaccavi advances may be made to the needy cultivators are some of the means 
that are likely to prove successful in ameliorating the conditions of tho agri¬ 
culturists. 

A long-term credit at low interest would no doubt benefit the agriculturist. 
Limiting the rate of interest by law but giving the creditor the same facilities 
of recovering tlie capital and interest vriih fairness to the cultivator as is 
given to Government agencies or co-operative societies may meet present 
requireiiieuts satisfactorily to both parties. 3ii case of disputes either the 
Panchayai Board or the civil court should fix tho amount due to the creditor 
and the advance of that sum as taccavi to the debtor may be made for redemp¬ 
tion of mortgage by the order of the court or on the recommendation of the 
Panchayat Board. In this way the really needy cultivator will got the taccavi, 
the creditor his just dues and the transfer of land to a non-cultivator would 
be prevented. 

Question 7.— Fiiaomtsntation of Holdings.—- (a) The Association would 
^^eloome means to prevent the excessive sub-division of holdings. The Hindu 
and Mahommedan Laws of Inheritance encourage fragmentation of holdings. 
These laws require to be so amended that agricultural holdings should not be 
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sub*divided ‘below a certain unit which may be considered sndicient t:t mam- 
tain a family in decent comfort. Those who are dispossessed of their share 
im land should get compensation in money. 

(6) The obstacles in the way of consolidation are*— 

(1) The inequality of land even in each village, and 
(^) unwillingness of some to exchange their* fertile land for another 
piece, however large, of less productive land. Land iust near the 
village site commands more value while that at a distance con¬ 
siderably less. The obstacles can however be overcome if nre- 
paratory work is done in the village by educating the people in 
the benefits of consolidation. When tw'o-tliirds of the community 
agree the remaining one-third, if they are opposed to consolida¬ 
tion, should be compelled by law to fall in with the others in 
the general interests of the community. 

VuKSTioN 8 .—Irrigation. —The rivers in Southern India are gradually be- 
^.oming silted up. The bunds are either not properly attended to or repaired 
bi time, with the result- that whenever there is a little more than ordinary 
^ood in the river, breaches are reported causing destru{‘tion to standing crope, 
Tlio feeding canals w'liich take water from the main rivers are also kept in a 
neglected condiiicn by villagers owing to lack of cohesion in villages and 
decay of the old paiudmyat system. Effective control of the irrigation branch 
•’)f the Public AVorks Department and the Bevenue T)e}>artrnent w^iuld irnprovc- 
Mie matters to some extent. The village pmichayat system should also bo 
Teviveii wherever ]>ossible with sufficient powers to attend to common needs 
of agriculturists such as looking after village tanks, etc. 

Ill those tracts in wdiich there is a dull season because of the absence of 
'ucilities lor irrigation, every encouragemfmt should be given to the cultivator* 
‘o sink a well, (-ai)ital for this puipose should be made available to him 
at fairly reasonable rates wdth repayments extending over a sufficiently long 
iperiod. This will benefit the cultivator in various ways :— 

(1) lie will find scope for emj)loymeTit of idle labour in his family; 
(2) it uill render him to some extent independent of the vagaries 
of the monsoons; and (3) it will enable him to grow more paying 
crops by intensive cultivation where formerly only inferior inillete 
and such other crops used to be grown. Incidentally it may be 
mentioned that as this water has to be raised from the well with 
labour wiiich will have to be paid for by himself, he will be very 
careful in making that water go a long w’ay and we shall be 
spared the evils of excessive watering wiiich are noticed in areas 
commanded by canals, 

•greater facilities should be provided in this direction by developing w^eli- 
horing departments in the Provinces wiierever there is scope for development 
xn this line. The work done in this direction in the United Provinces and 
Bombay shows us how beneficial it is. 

'Wherever possible, the digging of tanks or reservoirs for storing of w^afcer 
should be encouraged, particularly in areas of precarious rainfall. The absence 
of tanks is a great hardship to cattle in the hot weatlier. Private companies 
losr putting up installations for pumping Tvater from small rivers and streams 
should be encouraged, as much of the \vater in such rivers and streams remains 
at present unutilised. 

Question 9.—Soils, —(a) (i) Indian cultivated soils are generally lacking in 
iirganlc matter which when added to the soils is soon oxidised away under the 
climatic conditions prevailing in this country. Naturally the replacement of 
organic matter in such soils would renovate them and the best methods to 
this end should be investigated. Proper attention to drainage and a study 
4 »f physico-chemical f»ctoi*s, would improve some soils which contain excessive 
moisture, clayey soils and clay loams in irrigated tracts, but in dry 
areas conservation of moisture in the soils /s a great problem. The value of 
improvement of physical texture of the soil is as yet little* realised. The 
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ittiportauce of soil smveys in this csonneution has been dealt with elsewhere 
under Question 1 (6). 

(h) Methods applied for the reclamation of alkali soils in other oountriee 
are many and varied, but they cannot be transplanted here without fiiEet aeoer- 
taining the local conditions and the way alkali soils are developed in India* 
as soils differ widely in character in different countries. A proper survey of 
these soils, existing in different tracts, will show their nature, and a funda* 
mental research into the causes of alkalinity in the ffrst inst^ce followed 
by the physico-chemical and biological treatments for reclamation will pave 
the way to sure success. Work hitherto done in this direction in India has not 
been systematic. Much work on the factors leading to the deVelc^ment of 
alkalinity in soils has been done in other countries. A reference to this work 
^\ill show the way in which efforts should be made in this direction. In India 
some practical results have been obtained in different Provinces, but they can¬ 
not be considered as suitable for general application. 

Flooding with water and washing out the alkali has given good results in 
some Provinces; while in others drainage of the whole irrigated tracts instead 
of individual fields is a great necessity which can be met by the department 
in charge of irrigation channels. 

Among other measures that can be suggested, additimi of organic manures 
and gypsum to alkali .'^oils along with drainage is likely to give good results. 
Treatment with sulphur composts containing sulphur-oxidised-bacteria has been 
suggested as likely to be of use in improving the black alkali soils by neutralising 
the (iarbonates to sulphates and also improving physical texture of the 
soil allowing it to drain more freely than before. 

(Hi) It is necessary to maintain ••bo surface soil and ]»iev<ait it from emsiom 
Bunding the fields as is done in rice tracts would prevent erosion by floods. 
Railway lines are in many places responsible tor retaining flood water and caus¬ 
ing great damage. I'lie Dainodar flood in Bengal a few ycat^^ b<ick is an instance 
in point. Proper bridges should be erected to allow the flow (vf excessive water 
clue to such causes. Roads higher in level are also responsible to some extent. 
To remedy this evil contour maps of places wliere floods are common should he 
drawn, and roads and railway lines (jonstmet-ed a(‘cordingly. making allow-ances 
for the flow of excess water when occasion arises. 

Arable .soils wduch have gone out of cultivation or uncultivated soils includ¬ 
ing alkali soils from different Provinces have been dealt wiib in this Institute. 
Manat soile from Travancore, abandoned v*offee estate soils from Mysore and 
some lea soils from Assam are some of the instances; and in many cases 
defects have been traced to the absence of some particular biological activity 
due in some cases to the entire absence of the necessary organisms, and iii 
many other*s due to the absence of proper physical and chemical conditions 
for maintaining the bacterial activity in the soil. Restoration of the proper condi¬ 
tions by the necessary treatment has shown improvement in the conditiem of the 
soil, the iK.mml bacterial activity is resumed and the fertility of the soil is 
restored. In some of the soils examined, total absence of the nitrifying organ¬ 
isms was noticed while in another nitrogen fixing bacteria were wanting. 
Excess of alkali, defic*ienc;y in lime and absence of proper physical condition 
led to the absence of bacterial activity in other soils, '^ile it is not expected, 
as in the instances given, that absence of biological activity will necessarily 
be the root cause of the trouble in all such soils, it would not be out of 
place to suggest that a first examination of the soils be made from this 
<*taiidpoint, for it may be assumed that the resumption of normal bacterial 
activity of a soil is a sign of its natural fertility. If a systematic survey of 
such uncultivated lands along with a study of their biological, chemical and 
pliysical standpoints is made, practical ren^edial measures to bring them under 
cultivation could be suggested. 

Some lands which are not fit for growing ordinary (‘rops would however be 
used for planting trees for fuel if for ho better purpose. That the raising 
of such plantations cm uncultivated lands is a practical proposition can be 
seen from the casuarina plantations in the coastal districts of the Bomlmy 
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Presidency. Some lands in the coastal districts have gone out ol cultivation 
owiag to the wind-blown sand covering the cultivation thickly. For such 
soils there is no remedy except to take precautionary measures, 6.^., to plant 
some binding vines beforehand. 

Qubstiok 10.— ^Fertilisbbs. —(a) There is ample room for expansion in the 
use of organic nitrogenous manures like the farm-yard manure, cattle urine, 
sheep folding manure, oil-cakes, nsh manures, green manures, leaf mould and 
household refuse. Artificial manures are being used for certain paying crops 
like sugarcane, and tobacco, in vegetable gardening, fruit growing and on tea 
and coffee plantations. The use of the manures would however be limited 
by tiie needs of each district and of the particular cultivators. This subject 
should therefore be taken up by the Agricultural Organiser*8 Service who will 
demonstrate their use on cultivator’s field and explain the reasons for the 
same by broadcasting pictorial pamphlets in vernaculars. Sometimes the ouHi- 
vators do not use the fertilisers simply because they are not readily available 
Hud to order them in small lots is expensive on account of transportation 
charges. In the beginning there will be only a few people willing to use the 
manures in a village but their total number in the taluk, division or the 
district will probably be found to be considerable. In buch cases district 
depots managed privately should be encouraged and in the absence of any 
enterprising firm or co-operative society willing to undertake this business, 
\gnculiurul Departments might show the way by opening selling depots which 
can also stock seeds and implements and other agricultural requirements, till 
HiK'h time as some priiate agency comes in the field. 

(if) At present very few instances of fraudulent practices in manures trade 
have come to the notice of the public and until the trade develops much harm 
is not likely to be done to the agriculturist. If such a contingency, however, 
arises, legislation will have to be resorted to. A basis for such legislation has 
already been prepared by the Agricultural Chemists’ First Conference held at 
Piisa. 

(d) The use of fertilisers has been steadily increasing in tracits growing 
crops like sugarcane, tobacco, vegetables, plantains and coconuts and on mango 
plantations. Tea and coffee planters are already regularly using the ferti¬ 
lisers. 

(e) The effect of different fertilisers has not been studied sufficiently in 
different types of soils met with in different Provinces. For such a study a 
committee on the linos suggested by the Conference of Chemists and Bacterio¬ 
logists is necessary in order to consider this problem from all points of view 
so as to obtain complete data. When the scheme of experiments is approved 
by the committee the experiments may be carried out in any locality where 
their pra<^tical application is likely to ne of use. If the cost of such experi¬ 
ments is met by the Central Government probably all Provincial Governments 
would be ready "to have them in certain areas in their Provinces, Large tracts 
of land of a nature similar to the Gangetic alluvium and black cotton soil of 
the Deccan are distributed in more than one Province and it would be econo¬ 
mical for the Central Government to so arrange the areas of experiments 
according to the types of soil as to suit two or three Provinces. 

(/) Provision of some other cheap fuels is one of the surest means of dis¬ 
couraging the use of oowdung as fuel. We have already suggested the planting 
of trees in waste and uncultivated Government lands. The zamindars and 
big landholders may be induced to realise the value of raising cheap fuel in 
waste and uncultivated lands in their possession for the use of their tenants, 
if the land cultivated by them is to retain its fertility by manuring with cow- 
dung. In ryotwari districts also the ryot may be encouraged to plant trees 
in waste lands, hedges, and borders of the fields and in common pasture lands. 

Encouragement of wood distillation near forest area and transportation of 
bye-products eudb as charcoal would provide the fuel which is in large demand 
in cifeiee like Bombay. 

Installation of bye-product ovens instead of the present method of burning 
coal near pits for making coke in certain collieries in Bengal would also result 

Mr. N. V, Joshi. 



804 


in a considerable saving of fuel besides yielding bye-producte such as ammonia 
useful for agricultural purposes. 

Modified domestic ovens would effect economy in the fuel burnt and also 
in such ovens paddy husks and sawdust could be utilised to advantage. 

Dry loaves composted with eowdung and charcoal under certain conditions 
would also increase the supply of organic manure at the disposal of the agri¬ 
culturist. This is another direction of attacking the problem inasmuch as 
it converts part of the other sources of fuel into manure for which purpose 
the eowdung is intended to bo saved. 

Apart from the prevention of eowdung from being used as fuel it has to be 
pointed out in this connection that the cultivators in certain parts of the 
country require to be taught better methods of preserving eowdung and cattle 
urine in order to be more useful for manurial puiposes than at present. 

Question 11.— Crops. —(a) The improvement of existing crops can be 
carried out by selection, hydridisation and introduction of improved varieties 
from abroad. It is essential to know all the varieties under cultivation in the 
Province and how far they are suitable. If information on all the varieties 
of any particular crop is thus available from the different provincial depart¬ 
ments it would be a great advance in the knowledge of crops. With this 
information will naturally follow the suitability or otherwise of the crop to 
particular localities. Wherever the existing variety is unsuitable, certain other 
varieties could easily bo tried; if, however, none is found suitable on account 
of disease or lower yield or unsuitability to the consumer a nevr variety will 
have to be raised by breeding. The introduction of new crops from outside 
should be carried out under one central control, which should also take measures 
to ensure freedom from disease and posts along with the seeds, setts or grafts 
imported from outside. The distribution of these should be undertaken by the 
Agricultural Departments in the Provinces through suitable agencies like the 
co-operative societies, which will advise the cultivators to make their first 
trials on small areas in different localities before undertaking sowing on a 
large scale. 

(iv) Many cases of damage by wild animals are reported by cultivators all 
over India. Measures to ameliorate the condition (jonsists in wild-animal- 
proof fencing and destruction of wild animals by killing or shooting clubs* 
In some cases research in the life-history of the wild animals like the pig 
is suggested. A professor of zoology in any of the Indian Universities may 
bo induced to undertake such a study on a suitable grant being given by the* 
Central Government. This method of attac’king the problem would be much 
cheaper than engaging special exports and should be tried. 

Question 12.— Cultivation. — (i) Cultivation of soils to a greater depth than 
what is being done at present is very likely to give better results. Ploughing 
the soil more than once before sowing has been known to give better yields 
a^i the result of better tilth obtained. This can also be accomplished to a 
certain extent by including some deep rooted crops like arhar (Cajanus indictiH) 
ancl cotton in the mixtures with cereals or crops like potatoes and ground-nut 
in the rotation; because in harvesting all those crops, the soil is stirred much 
more than in harvesting cereals or oil-seeds. 

Subsoiliiig has proved of value in other countries and may prove useful 
in certain places in India; but there are not sufficient accurate experimental 
(lata to go \ipon. 

As the cost of such methods against that of the existing ones has not been 
properly worked out we would advise caution before recommending them to 
the cultivators. 

Question 13.—- Gucp Protection, Intebnat. and External. — (i) Fumigation 
of seeds and plants and other imported articles like cotton bales likely to bring 
insects and fungoid diseases is being done at present at ports of entry and 
is 111 ely to prove useful, but we have not yet got sufficient data to say whethec 
they are efficient in producing the desired effect. 


Mr. N. V. Joshi. 



305 


(ih Tile methods adopted internally for protection of crops against pests ^ 
and diseases at times prove etEcient while sometimes they are only partly 
successful. Although pests and diseases have been studied by di^erent 
specialists, opinion lias been expressed by others that diseases are mere symp¬ 
toms of physiological trouble or some other physical factors ond the fact that 
the measures suggested by specialists ai*fe not as specific as in the case ofi 
h'uman diseases, lends support to the lattter view. In any case general 
scientific opinion is veering round to the view that the real cure for the 
diseases and posts would bo to find out disease-resisting varieties and extend 
their use. 

While this measure of combating the diseases m^ be resorted to, the 
study of the diseases and pests need not be neglected, tn fact a further inten¬ 
sive study is necessary in order to search for possible remedies for the more 
important diseases and pests. When the diseases or pests occur in large tracts,, 
attempts of individual cultivators will not prove as effective as they would 
be if undertaken in co-operation by all the cultivators over the infected tract. 
Dissemination of knowledge regarding tlie pests, their life-history and methods 
of control and fostering a spirit of co-operation is necessary for the measures' 
to be adopted to be crowned with success. 

Question 14, —Implements. —(a) An examination of implements used by 
agriculturists^ for their mechanical and economic efhciency by the officers 
of the Agricultural Departments ^vould bring to light the exact defects of the 
implements that require improvement. It would be apparent to any one^ 
that the implements to be recommended to the average Indian cultivator 
possessing a small holding would be different from those required by the big 
landholder. The big landholder having large aretLs to cultivate in one place 
would naturally require machinery designed to dispense with a large number 
of unskilled manual labourers. He can also afford to invest some money in 
costly machinery which is meant to save him part of the payment of wages. 
Such landholders cultivating the land on their own accoiuit are very few in 
India at present and the ordinary agriculturist is not in a position to go in for 
sucli costly machinery nor is his holding sufficiently large to allow an economic 
use of it. Hence for the present and for a long time to come there is a 
great necessity for improving the present implements drawn by bullocks or 
other animals. This improvement can be brought about by the agricultural 
officers finding out what is wanted for a particular implement to be effective 
and when this is known to offer prizes to local mechanics by asking for small 
models of implements including the new features desired. Thus some years 
back a prize of Ks. 500 for a seed drill was offered by Dr. Mann from his 
private funds. We do not see w’hy a similar attempt cannot be made by 
the Agricultural Department \Yhenever the necessity arises. The prizes need 
not bo high, nor will it bo necessary to have all the features in one model. 
The prize may be divided according to the new features introduced, but it 
would be possible by combining all the features of several models to prepare 
a new model if the Agricultural Engineer and his staff and the competing 
mechanics work out the problem. 

(h) Such improved implements or others of a similar type obtainable from 
mcmufacturers at a price within the means of the cullivalor should be demon¬ 
strated in villages for a few seasons and if they prove successful Ihc cultivator 
would be naturally induced to buy them. 

In the case of complicated machinery a stock of spare parts at one central 
place in a district would be useful. 

(c) If the manufacturers seek the help of the Agricultural Department in 
finding out the exact requirements of the cultivators with regard to the 
machine they wish to manufacture, or the defects of the mmdiine which they 
have already put on the markets and if this help is freely given, the manu¬ 
facturers would be able to produce a more suitable machine than if they 
were to depend on their own resources. Arrangements for testing such 
machines could be made by means of competitive trials. 'I'lie holding of n.fii 
trials need not be expensive as the advice of the department is free, the 
cost of working the machines in the trials should be borne hy the manu- 
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facfcurers. The holding of such trials would give the manufacturers and the 
officers of the department an idea a^ to how the different implements could 
be further developed. 

Question 15.— Vbtekinary. —(a) The Association looking at this question 
from the agriculturist’s point of view would suggest that the agriculturist, 
if he is to be asked to seek help, advice and encouragement, it should be 
from one department instead of many; hence we would urge upon the atten< 
tion of the Commission ttie desirability of bring^ as many allied subjects 
under one depai*tment as possible rather than divide them into water-tight 
compartments. There may be separate branches of an Agricultural Depart¬ 
ment but for administrative purposes they should be under one head. There 
appears to be no valid reason to select the branch of animal pathology or 
veterinary science for separation. Just as the agriculturist is likely to require 
the services of a plant pathologist or a plant breeder, so also ho as a keeper 
of livestock is likelv to require the services of an animal pathologist and a 
stock breeder and the Association sees no reason why the Veterinary Service 
should not be under an Agricultural Department. If both these departments 
are combined, au economy is likely to result in supeivising staff. 

(b) The agriculturist in general is hardly aware that there are veterinary 
dispensaries and that he can use them. Only a few' people near the towns, 
especially tlie drivers of hackney carriages or tongas and those who keep 
highly priced animals go to such dispensaries for treatment where probably 
they have to make a payment. In the absence of tlie very knowledge of 
existence of such dispensarioi? the demand for expansion can hardly arise. 
Officers of the Agricultural Department should make these dispensaries known 
to the agriculturists and get the assistance of veterinary doctors to affected 
areas coining under their notice. 

(c) Agriculturists are not making much imo of the veterinary dispensaries; 
they seek aid from persons who know^ some empirical remedies. It is neces¬ 
sary for the Veterinary Department officers to study these indigenous reme¬ 
dies and liow far they are likely to be effective in every-day practice. The 
system of indigenous medicines may not have any theory behind them but 
the effectiveness of the medicines themselves suggests that an enquiry into 
the efficacy of the indigenous drugs is called for. 

(d) Insufficient number of veterinary men and dispensaries and lack of 
cold storage rooms for vaccines and sera at suitable centres are handicaps 
in dealing wdth contagious diseases. Legislation for segregation and disposal 
of diseased carcasses is advisable. There is some difficulty in sec\iring serum 
when required to meet the demand. It sometimes arrives late when the 
necessity for it has disappeared. 

(/) (1) Want of confidence on the part of the ryot in the treatment and 
(2) religious scruples prevent him from resorting to inoculation of his animals. 
The majority (d ryots are also ignorant of the necessity of precautionary 
measures like inoculation done by the t-entral Veterinafy Department. A 
certain amount of propaganda would be necessary before the ryots realise 
the value and necessity of inoculation and other precautionary measures. 

(g) Better facilities for research in animal diseases are desirable in Pro¬ 
vinces. 1’liere should also be central depots for sera in each Province so 
that the latter wull be within easy reach of the district veterinary men. 
Until the provincial research centres develop, the Muktesar Institute should 
continue its investigations and w'hen necessary should coll^orate with the 
provincial research institutes by giving them such help in trained men as 
may be required. 

(t) Unless the Veterinary Department is to be separated completely from 
the Agricultural Department no case is made out for a, superior veterinary 
officer with the Government of India. 

Question 16.*— Animal Husbandry.—(o) The work done on breeding live¬ 
stock is limited to breeding cattle only. Opinion is divided m to whether 
cross-breeding (introduction of foreign blood) should be resorted to or the 
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indigenous breeds of animals should be developed as pure breeds or by judi« 
oious oros»>breeding among different Indian breeds. Cross-breeding (country 
cows X f<>reig]:i bulls) has certainly given in the first generation cows giving 
a high yield of milk; but in the second generation these cross-bred animals 
have failed to give a progeny of high yielders. The cross-bred bulls have 
not proved strong for draught purposes. Moreover cross-bred animals are 
more subject to certain diseases than the country-bred animals. The cross* 
bred cows of the first generation are useful for the urban dairyman. The 
Indian cattle could be bred up into good dual purpose animals by selective 
breeding and judicious feeding. It may be a somewhat lengthy process but 
better suited to the Indian conditions. At present the agriculturist has two 
kinds of animals, the cow and the buffalo. It is little use substituting a 
tiross-bred cow for the buffalo. Very little attention has been directed to 
breefling the buffalo as the he-buffaio is not a good draught animal; but 
attempts could be made to develop the buffalo in this direction. 

Distribution of good brecjding bulls for the use of ryots is a necessity 
which if supplied at a nominal cost will be greatly appreciated in certain 
parfiS of India. Breeding bulls should in the first place he supplied where 
none are available at present. In this t?onnection it is better to point out t-o 
the ryots that if castration of bulls other than the breeding bull is not carried 
out the object of keeping breeding bulls is likely to be defeated on account 
of the resulting promiscuous breeding by other bulls of a bad strain and it 
is better to (1) restrict the distribution of breeding bulls to areas where the 
people are willing to carry out this measure and (2) take aw^ay the concession 
idready granted from those who are unwilling to do so. 

In disposing of the siuplus stock at Government institutions, attention 
may be paid at least sometime to come to distribute the surplus pedigree 
stock to pemoiis interested in breeding at a reasonable price so as to keep 
tlie w'ell-brcd animals for the purpose for which they are meant. 

(6) At present the dairying ind\istry as well as breeding of stock suffers 
from w^ant of suitable grazing areas. Dry animals suffer comparatively more 
than milch cattle or working bullocks. I’hese latter are looked after better 
because they are paying or useful animals while the dry aninials are looked 
upoTi in the same light as other useless stock, i.e., as a burden on the slender 
resources of the cultivator. 

Availability of cheap fodder including green succulent fodder throughout 
the year is*t!ie key to the breeding of livestock and dairy industry. Pastures 
or grazing areas in suitable localities and better transport facilities for getting 
fodder from localities accessible wdth difficulty at present are therefore con¬ 
sidered noijessary for encouraging animal husbandry. 

If these two requisites, viz., cheap fodder and a pedigree hull, are supplied 
the agriculturists will naturally pay more attention lo animal breeding and 
will be able to have better animals. 

(c) The possibility of growing green fodder in dry months requires to be 
examined. Low-lying lands near rivers where irrigation is possible, require 
to be exploited much more than at present. 

For the purj)ose of improving cattle, attention should therefore be first 
directed to increasing the supply of both green and dry fodder where it is 
scarce and to discovering possibilities of extension of growth of fodder in 
areas where intensive cultivation is carried on. 

Question 17.— ^Ageicultural Industries.—( a) The number of days that 
a cultivator has work in his holding varies in different parts of India. In 
the irrigated tracts the idle days are very few and there is no slack season 
as su<^ and the extension of irrigation advocated would therefore prove 
effective in reducing the slack season in tracts that would be served by the 
canals. Facilities for digging wells in dry areas and in those parts where 
canak cannot be extendi would have the effect of ameliorating idle oondi* 
tion of the agriculturists. In dry unirrigated tracts the number of idle days 
varies from to 120 in the year. The period of idle days is not always 
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•ooniinuous. In ijhe 0lack season the agriculturist goes as a day labourer 
in his village or migrates to towns for the same purpose; sometimes he effects 
jiow improvements in his field such as bunding; otherwise he has nothing 
4o do. The agriculturist will have to bo given education in the partiotflar 
\oeaiiou recommended for him with the necessary means to purchase the 
outfit for starting the industry, 

(b) Jn the dairy tracts manufacture of prodxicts such as casein, milk 
powder, crude lactose, condensed milk, etc., may be suggested at present 
where it is not i)Ossible to export whole milk to cities. Butter or gM is 
exported to large cities like Bombay or Calcutta but the whey is not utilised 
and sometimes actually wasted. In the fruit and vegetable growing areas 
tihore are seasons of plenty and scarcity. In seasons of plenty, fruits and 
vegetables from ihese places are sometimes dumped in towns and cities 
whore they do not fetch the price thej’ would if the supply were regulated 
and sometimes they are sold even at a loss. Preservation of these by 
canning or turning them into jams, jellies or pickles and preserves by drying 
!^ to be recommended. At present the advocacy of these has been taken 
up by chemists and horticulturists but not in a serious manner with reference 
to particular tracts. 

If a persistent attempt is made by forming village clubs or co-operative 
societies ivliere possible, the Association is of opinion that these two indus* 
tries are capable of considerable expansion and likely to find daily employment 
^or mnuv pcoph- in these t}'a<d'S. Preservation of fish by canning, smoking or 
•irying is another indu.stry that can be encouraged in coaKtal districts where 
also extraction oi fish oil is likely to stimulate agriculture by production of 
more fish manure. 

In the cotton growing jiarts of India where home spinning of cotton and 
weaving used to be done by the whole family when not actually employed 
in fields, these occtipatious can be enc(»uraged by supplying better handlooms 
,and by ai'ranging for sale of the produce in special shops where articles of home 
mdusiry would be sold. Theso might be co-operative stores or institutes 
■who might depute their men to collect from each family the work turned 
•out by them during the whole day. 

In localities where silkworm rearing caste or class already exists, seri¬ 
culture can be extended as a cottage industr\ to provide work in slack season 
or at other times as well, to members of the agriculturists’ family wlio by 
reason of old age or purdah cannot earn wages as day-labourers, but this will 
.be successful under the following coiiditions: — 

(I) If the District J^oards are prepared to plant mulberry trees on 
roadsides and let them out on nominal charges to deserving 
cultivators; (2) the Industries Department or co-operative 

societies are prepared to purchase even small lots of cocoons 
from the growers; (3) existence of filatures for sericulture as an 
independent industry in the neighbourhood; and (4) starting of 
mcire nurseries to supply disease-free eggs. 

It has been found that seiiculture is not likely to be taken up in earnest, 
hi areas not hitherto known to produce silk, as peopled are averse to handling 
the worm.s. 

In the Punjab and Kashmir where sericulture is carried on, the disease- 
Iree silkworm eggs are imported from Europe. Efforts should be made to 
produce locally disease-free eggs for distribution and rearing in India, This 
will save a large amount of expenditure which is incurred annually on the 
siijiply of imported eggs. 

‘/I/ silk culture is eminently fitted to be introduced as a cottage industry 
even in new areas as no life killing of the insects is needed in any of the 
stages and castor plant being a seed crop, a profitable use of the leaves can 
be made. 

Lac culture also deserves encouragement not only in the districts where 
it is aji existing industry but also in new districts wtere pdlas (Buiea frandom) 
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ttD<3 babul (Acacia arabica) grow and favourable climatic conditions for the 
propagation of the lac insect exist. To popularise this industry and to de¬ 
monstrate to the people economic methods of lac culture trained heldmen 
from entomological sections in the Provinces should be sent as often as 
necessary. ♦ 

(c) Bee-keeping is not at present being carried on as a regular industry. 
Owing to crude methods of extraction, country honey is generally very im¬ 
pure and therefore sells at a much cheaper rate than the imported hon^y. 

Experiments were started in 1909 at Pusa to see if European honey bees 
could be successfully kept in the plains of India in modem hives. P'or 
purpose bees were imported from England but they did not flourish. The 
artificial multiplication of queen bees could not be a success on account of 
the prevalence of beo-eaters (Merops). The importation of fertilised bees from 
Europe by post is not e(‘onomical. At present importation of hives from 

eiitsidc India is iraught with danger on account of honey-bee-diseases which 

are prevalent throughout Europe, Bee-keeping on modern lines is being 
carried on in the hills with the indigenous species. But they yield a much 
smaller quantity of honey than the foreign species. 

High ('-lass Hindu c-astes have religious objections to taking up poultry 
rearing. Mahommedans, Christians and low class Hindus keep poultry. 

Private associations are doing good work by holding shows, etc., but ^ve 
believe the Agricultural Departments in the Provinces can also do useful 

work in thin line. At ])re8ent there is an absence of proper marketing faci- 
Miies in villages and poultry-keepers do not reap the full benefit from this 
industry. 

Fruit growing as a subsidiary^ industry is being carried on at present 
in the plains wherever irrigation facilities from wells or canals are available 
but the obstacles to further expansion of the industry in cooler parts ^ of 
India and in the hills are:—(1) their great distance from the consuming 
centres. (*2) skw transport from the hill's to the railway stations, and (<‘^) the 
loss of fruit in transit due to pilfering on the railways! 

(d) Oil pressing factories exist in the tracts wdiere oil-seeds are largely 
grown, but the market for oil and oil-cakes in India is limited. Much pro¬ 
paganda work is renuired for the better utilisation of oil-cakes internally for 
feeding to cattle and for manurial purposes as their export means continuous 
depletion of the fertility of Indian soils. 

(r) Subsidiary ernploymoni can be found by encouraging industrial con¬ 
cerns to bo located in rural areas but this is feasible in the case of those 
articles which are manufactured for local consumption, as otherwise their 
transport to places of export w ould add to their cost. 

Further the industrial concerns located in the villages wdll have to be 
such as have to depend upon bulky stuff for their ra^v maU^riid such as 
sugarcane which cannot he transported long distances by rail because of 
freight charges and of deterioration in transit. Opening of more sugar fac¬ 
tories in rural areas will provide more employment for the idle labour in 
the villages and also for cart trafBc. 

(/) There are so many occupations carried on in villages such as those of 
carpentry, smithy, pottery, shoe-makiiig where an intensive study of local 
practices and improved methods employed in Western countries in small 
village establishments will enable improvements to be effected in the in¬ 
efficient tools and appliances at present used in India. The outturn of these 
workers in Indian villages is far short of what they can do with greater faci¬ 
lities and in this connection the Association w^ould recommend the establish¬ 
ment of such craft schools on a modest scale in each taluk, half the cost 
being met by the Government and other half by the taluk as a irhole. 

(g) The Association believes that there are more men on the land than 
are required for agrioultuval w^ork; hence arises much of the trouble. Emigra¬ 
tion Avould partly alleviate this. Making the dwellers in villages to yearn 
for a higher standard of life will in due course make them worfc more arid 
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prevent them from wasting their hard earned money in drink, litigation at^ 
useless social expenses. This will come on with the spread of educatioi: 
among them and hence the Association would recommend compulsory educa* 
tion wherever possible. 

(h) More propaganda work on the part of the Sanitai’y and Health Depart, 
ment is required to make the villagers realise the dangers from infectious 
diseases, to acquaint them with causes of the spread of malaria, plague, 
small-pox, hookwonn and such other diseases. By lantern slide demonstra¬ 
tions and other means the causes and progress of the disease may be shown 
to them and how these can be prevented or kept under control by precau¬ 
tions on their part. The use of dirty water for drinking and bathing, wash¬ 
ing of diity clothing at the drinking water wells are mostly the result of 
ignorance on the part of the villagers as to the serious consequences which 
flow from them. In this connection the Association would again urge that 
every village should have as far as possible its own co-operative society, its 
own village school with a small plot attached to it and a small library. Those 
who have been through the school would be enabled to keep up the^r educa¬ 
tion. They would work more easily together in combination with a view to 
improve their condition and they w'ould readily listen to the advice given 
by itinerent staff of the Agricultural, Veterinary, Co-operative and Sanitary 
Departments. Development of private associations on the lines of social 
service leagues uill go a long way in ameliorating rural health. 

Question 18.—Agbiculturai. Labour. — (a) The Association understands 
that on the continent of Europe there used to be in pre-War days a Home 
Colonisation Office which used to work with a view to assist emigration from 
a congested area to an area sparsely populated so as to b.'big about a normal 
supply of both agricultural labour and cultivation of land whic'h used fo 
previously remain fallow. There is room in this country for such an otgani- 
Nation as we have got in India tracts where the density of po|»ulati(in is 
over a thousand per square mile while there are tracts like parts of the Central 
Provinces, Central India, Assam and Burma, where there is a real shortage 
of both agricultural labour and cultivators to till the soil. When inducing 
the rural population from a congested area to emigrate to sj)in'sely popiilat5(id 
iirca, it should bo explained to them that the land proj)osed to be given to 
thcTu will be large enough to support a family and that they will be charged 
n per cent intercist oji the value of the land for 60 years, at the end ol 
which period they 'would owui the land in fee simple fis is done for the 
)aj)dless in Ireland. 

Question 20.— Marketing. —(a) In connection with market facilities for 
<ale of produce the Association would consider the establishnient of properly 
conducted sale depots to be highly desirable so that the cultivators may not 
have to pari with their produce at any low price which may be offered to 
them. There should be posted upon the notice boards current market rates 
for that particular produce ae received from important centres of trade so that 
the cultivators may compare the price which is being offered to them and if 
not satisfied with the price may keep their produce in the godown of the 
depot for sale urhen better price is offered. These markets will be particularly 
of use in case of non-food crops such as cotton, ground-nut, etc.; some such 
system was proposed to be organised by Lord Kitchener when he w'a« High 
Commissioner in Egypt where the Fellahi were to be kept informed of the 
prices of Egyptian cotton ruling in the Liverpool market, whereby they were 
to be enabled to make better terms with the purchasers of such cottons. The 
Association understands th|it much good work has been done in Berar by the 
institution of cotton markets and the Association would like to see the eicten- 
sion of such markets in other cotton growing tracts where conditions permit 
oi tneir being established. 

The agricultural produce when it leaves the cultivator’s hands generally 
passes into the hands of a mdhafan or middleman, thence into the hands of 
an agent of an exporting firm in Bombay, Karachi, Calcutta, etc., and finally 
the exporting firm transports it by sea to foreign countries. Very often the 
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<»ultivator is either in debt*to the mahajan or has taken an advanee from 
him or has sold his crop ahead, whereby he is unable to reap the full advant* 
age of the fluctuation m prices brought about by the world factors. He haa 
therefore very little inducement to grow crops pure or of better quality and 
hence while inducing cultivators to grow crops of improved variety or of 
better yielding power it is necessary to devise means whereby they may be 
enabled to sell iheir produce at its superior value. 

(c) Indian produce abroad has generally a bad name for impurity, mixing 
up and low quality. Steps therefore should be taken to make an improve¬ 
ment in this matter. Some mixing up of sand, dirt, etc., takes place on the 
cultivator’s own threshing floor where lie gets his corn trodden out by bullocks 
and some mixing up is also inevitable in those parts where the practice of 
growing mixed crops is in vogue. Some mixing or adulteration must be taking 
place in the case of non-food crops at the hands of middlemen and other 
intermediaries. 

The Association considers that cultivators as well as small merchants out¬ 
side the main ports in India are not sufficiently acquainted with the prices 
of the produce ruling in other markets of the world, the fluctuations therein 
and the causes thereof. What is required is that each trade should h.ave a 
regular service for getting telegraphic information from the important foreign 
markets, the condition of the crop dealt in, stocks and consumption. By 
combining together eac‘h trade can get for its own individual members up-to- 
date information at a cost which would be prohibitive for a single intliviaual. 
Greater publicity slioitld also be afforded in district s and other import¬ 
ant places by issuing market bulletins in vernacular either through the local 
ne-wsj)apors or by the association of the merchants and traders themselves. 
As India is no longer cut off from the rest of the world and as prices are 
fixed for all important export crops in centres outside India, it is of the 
utmost importance to devise measures to keep the trade and through it the 
agriculturists well posted in the prices of the important commodities, because 
the difference between the price the cultivator gets and the price which he 
should have got makes all the difference to him between the success or the 
failure of that crop from the point of view of economic production. 

(d) In the opinion of the Association it is high time that the Central 
Government should establish a marketing bureau on the lines of the United 
States, of America, (1) to gather and disseminate information concern¬ 
ing supply, demand, prevailing prices, (2) to promote, assist and encourage 
the organisatioin and operation of co-operative and other associations and 
organisations for improving relations and services among producers, distri- 
butors and consumers, (8) to foster and encourage standardising, storage and 
sale of agricultural products, (4) to investigate the practices and methods and 
any transactions of commission merchants and others who receive, Solicit and 
handle on commission any such products and to protect and conserve the 
interests of the producer and the consumer, (5) to improve, broaden and extend 
in every practicable way distribution and sale of agricultural products and (6) to 
reduce the expense and cost of marketing. 

Question 21.— ^Taeiff and Sea FaBiOHTS. —So far as raw material is con¬ 
cerned, there is nothing to complain about the existing customs duties. 
Export duties are only levied on jute, which is the monopoly of Bengal, Bihar 
and Assam and on rice exported from Burma which occupies a considerable 
position in the rice trade. The tea, lac and the cotton industries impose 
a femall cess wliich is intended for the benefit of the industry as such and 
therefore does not come within our purview. 

Qurstiok 22.— Co-ovBEATioN. — (a) In Provinces which are more advanced 
th&ZL n<m-official agencies are being more and more interested in the 

progrodB ^ the co-operative movement and by affording facilities for acquir¬ 
ing aoine knowledge in the principles of co-operation through co-operative 
totit^lona o&er means an incrMing body of unpaid workers is being 
brou^ In* "Oleful work la also bein^ done by some members of the Servants 
of flooiety. The services of Mr, Gr. K. Bevdhar in this connection may 
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be BpeciaJlj mentioned. In those tracts in which the rural population ia 
very backward, the Government should do more in first preparing the ground 
by educating the people in the principles of co-operation and starting societaea 
where people evince their desire to have them. In the first stages consider¬ 
able assistance should be given to such societies by giving them the services 
of a trained vsecretary and bj’' paying frequent visits to the societies to see 
how they are working. It is only when the department is satisfied that these 
societies can stand on their own legs that official assistance should be with¬ 
drawn. 

(b) (ii) Co-operative purchase societies are very useful for such things aa 
znaxiures, seeds, and implements as the. society can obtain them at cheaper 
rates by ordering in bulk and by being able to make cash payments. It may 
be mentioned that unless the members of the soch-iy have some sort of 
business instinct they are likely to be unsuccessful, e.g.^ whether artificial 
and other manures should be purchased at a time when the prices are low 
and stored or whether they should be purchased just before they are required 
when usually the price is high. 

(Hi) Co-operative sale societies are more difficult to manage as they usually 
come into open competition %vith vested interests. Here also business know¬ 
ledge is required as a large quantity of produce has to be dealt with cmd 
the best possible price obtained for the members. To enable co-operative 
sale societies to function successfully, proper facilities for marketing are 
essential and here w^e would repeat that intelligence aboui ciirrent market 
rates within the country as well as abroad should be available to them. Co¬ 
operative societies are useful in anotlier way in that the mcnhers would not 
be cheated in weights and measures nor will they be obliged to sell at what¬ 
ever price is offered them by the ring of brokers or middlt^men or some such 
other intermediary. A co-operative sale society can hold its produce for a 
rise in the market and can thus ensure full benefit to its members. The 
Agricultural and Co-operative Departments should have a staff who by frequent 
visits will render them such assistance as may be required. The Associa¬ 
tion would welcome whatever measures the Commission recommend for th© 
extension of this form of co-operative movement. It is inevitable that mis¬ 
takes wull be made; some attempts may prove failures, but in view of the 
great utility of this side of the co-<werative activity it is desirable not to 
lose heart but it should spur the Uo-operative Department and those who 
have faith in the co-operative movement to redouble their effoits and fo 
spread its blessings among the rural population. 

(vi) A society for the co-operative u.se of atrriculiural inachinerv would be 
of great assistance to sugarcane growers as they can purchase power can© 
crushing plants which are beyond the n»eans of ordinary agriculturists and 
are highly necessary in order to extract the amount of juice \vhich is at 
present wasted by the prevalent method of crushing cane by bullock-driven 
two-roller or three-roljer mills. Such societies can aHo purchase costly imple¬ 
ments, e.g.f those for eradicating Turns gra«5S and make them available for 
the us© of individual members. 

QtTKSTioN 2B.— General Education. — (a) In the niodern world to be able 
to read and write lias become almost a necessity for any individual in any 
walk of life and tlie agriculturist cannot be ac exception to the rule. To 
him knowledge of arithmetic is equally e-^seniial. The efficiency of an 
illiterate agriculturist already well trained in his occupation may not be lesa 
than that of a literate one but iC he ^^isbos to be abreast of tlie time ha 
must keep himself informed of the advances that are being made. It a« in 
this respect tliat the litc'rate agriculturist scores over the illiterate one; and 
hence we find that those countries in W'hicb the agruuilturisis are literate 
are advancing in various directions. In his every-day dealings Avitb the 
middleman w© find that the agriculturist in this country is cheated in many 
ways by short w^eights and false measiires. He very often does not know 
ihe price ruling in places where his produce is finally sold. He h unaW© 
to calculate therefor© the fair price that he ought to get for hh prodbO©. 
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li is for these considerations that the Association thinks 'that primary educa¬ 
tion should be tnade compulsory< 

As regards higher education, literary education specially in its higher 
branches is more in fashion probably because at present there is not sufficient 
provision for other kinds of education available. It would be a move in the 
right direction if the middle school and high school education were much more 
varied like higher collegiate education. At present there are colleges for 
medicine and surgery, mechanical and civil engineering, agriculture, and for 
military training, but in high schools we find only one literary course without 
'any attempt at imparting instruction in any vocation. The Association would 
therefore advocate the opening of teclinical schools in which tlie village 
industries would be .dealt with and modem appliances and impn)vod tools and 
improved methods of w’orking in, say, carpentry, smithy, pottery, or leather 
manufacture and hand spinning and w'eaving be brought to the notice of boys 
attending middle schools so that when a boy leaves the school he will be 
able to set up as an independent working man instead of liaving to seek 
service on the merits of his literary ability as at present. It would be quite 
feasible to start one technical school on the lines suggested in each district. 
These technical schools can manufacture articles which will find a ready sale 
if they arc adapted and suited to the needs of the j)eople. Part of the money 
realised in this way may be credited to ibe account of the boys w^orking 
in them so that, at the end of the term the boys will have not only confidence 
in themselves but the money wliercwitli to buy the things required for starting 
the industries. 

(b) (i) To give a varied character to the education given and to intro¬ 
duce the study of natural sciences along wdtb literary subjects will turn out 
people better fitted to make a living and also create interest in agriculture. 
In order that, craftsmen may be induced to follow their ancestral trade with 
intelligence, a training in manual arts may be introduced in suitable localities 
if not in all places. 

(ii) Compulsory education, though desirable in rural areas, should be pre¬ 
ceded by free primary edutJaiion in villages to induce cultivators to send their 
«ons to schools. Otherwise as a majority of them require their sons to 
tend to their cattle while grazing or do some light work for the household, 
they will bo unwilling to send their sons to school as they themselves hardly 
appreciate the benefits of such education. 

(iii) As soon as the boys attain a certain age they begin to be useful 
to their parents in their work. It will be a burden on the slender resources of 
the parents if boys are sent to schools when they cannot afford to lose the 
income wdiich the boys would be able to earn and if fees have to be paid 
in a<ldition there will be still less induc'^ment. In this connection it may 
lie pointed out tl)at the fees in primary schools in certain parts of India 
specially the ryotwari districts are lower than in zamindari tracts and Pro¬ 
vinces. The Association therefore suggests that (where the value of land 
has much increased since the time of permanent settlement) moral pressiu'e 
be brought to bear on the zamindar to open schools for the sons of his 
tenants like the Indian mill owners who are now beginning to do welfare work 
for their labourers by opening schools for their sons and giving medical aid 
in certain cases. As the zamindar is getting rich on account of the permanent 
settlement through people toiling in his fields, it is but natural to expect 
that he should be asked to pay a certain sum as contribution for maintaining 
a free primary school for his tenants’ sons and for other activities likely 
to improve rural conditions. 

Question 24.—Attracting Cawtal. — (a) Agriculture by itself as carried 
on now is not profitable and men with capital do not invest money in it 
became as an industry it does not yield as much interest as is obtained in 
other industries. Agriculture at present is reduced to the state of industry 
hi which the cultivator employs his daily labour to earn some days’ wages 
during the year; and hence unless the size of one big farm or the total 
number of holdings is sufficiently large to be economically productive and 
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at the same time capable of providing a decent living, no man of capital will 
be attracted to agriculture. The passing of such Acte as the Usurious Loans 
Act and the Deccan Agriculturists* Belief Act has made the man who can 
lend money to the cultivators shy of investing his capital in land mortgage 
made even for improvements in lands, as there is in his view no surety of 
getting due interest and sometimes even the capital m lost. If the capitalist 
takes to agriculture on his own account, it is natural that he would 
expect to have some if not all amenitias of life that he enjoys in cities and 
towns, a better social organisation, the lack of which drives away people 
of means to towns. 

(6) The financial condition of the agriculturist is certainly not such as 
will permit of his effecting improvement in his land. Lack of capital makes 
the agriculturist hesitate to borrow money for costly improvement because 
if the undertaking proves a failure for some reason or other or does not yield 
a good return, the agriculturist is burdened with unproductive debt, A short¬ 
term lease and uncertainty of tenure in zamindari lands is another factor 
which naturally discourages actual cultivators from effecting improvements. 
There is also the fear and suspicion lurking in the minds of the agriculturists 
that any improvement effected by them would be liable to increased land 
revenue. In zamindari tracts the increase in rent would be much higher. 
The local customs of zamindars designed to evict a tenant by increase in 
rent or participating in the benefits of improvement without paying for it 
also act as deterrents. In some cases ignorance of the fact that any improve¬ 
ment is possible is also responsible for non-improvement or stagnation. 

Want of enthusiasm and co-operation among fellow cultivators are also 
partly responsible. Provision of adequate propaganda staff of agricultural 
organisers and demonstrations of improvements in villagers’ plots are means 
to make the agriculturist effect improvements in his land. 

The Association considers that in Northern India where tlie zamindari 
system prevails the zamindars should be made to devote a portion of tha 
money which they derive as rent collected from the tenants in starting de» 
monstration farms, seed stores, implements depdts, veterinary hospitals and 
in supplying good bulls for improving the breed of cattle. In the past when 
zamindars like petty kings used to protect the people by maintaining a small 
army of their own it was fair that they should exact the land tax from those 
w’ho owed security of their lands and crops to the protection offered by them, 
but now they no longer fulfil the fun^on and for the rents charged at 
present no substantial service, it appears, is being rendered to the tenants 
and this seems inequitable so long as this state of things continues. If we 
are to have better social organisation, pi^nchayats or Union Boards should be 
encouraged wherever possible. Demonstrations of what a model village should 
be like may be given by establishing one such village in each taluk as it 
is tbo surest means of making the people in towns as well as in villages 
realise that life in villages of which the model villages are examples is worth 
living. Betired engineers, medical men and officers of the Agricultural De- 
parfetnent may be induced to stay in villages by giving them certain facili¬ 
ties and a seat on the Union Board or panchayat. This will give an impetus 
to the development of model villages. In colonisation schemes also a sprink¬ 
ling of such men amongst the agricultural colonists is necessary as it would 
thereby naturally make the people in such colonies pay more attention to 
health and hygiene and better transportation facilities in a Avay that no amount 
of lecituring would do. 

Question 26.— Wblpaee of Bubal Population. —(a) The Associaticm would 
consider that the improvement in the rural conditions will be to some extent 
accelerated if in each taluk one or two noodel villagas are brought into being. 
By a modol village the Association means a village which has got a hospital, 
a village school, a co-operative society, an agricultural association, a veteri¬ 
nary dispensary, a sm^l library and a place of amtieemeni. Such mode) 
villages should be connected by good pucca roads with headquarters of the 
taluk. The cultivators round about might be induced to visit these model 
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Tillages frequently. Thereby an interest will be aroused in them to improve 
their own village conditions and imless sanitary and social conditions in 
villages are made better ^an what they are at present the present drift to 
the towns will continue. In the past when the mode of life was practically 
the same for rich and poor alike, the villages were more homogeneous but 
now that towns and cities provide so many facilities and comforts of life, 
those who have wealth are tempted to migrate more and more to cities where 
they can command the highest class of education for their sons and daughters 
and can have them settled in various avocations of Hie. A great field is 
opened out in the ccmmeasial and industrial lines in cities and human instinct 
being what it is, everybody thinks that he can better his prospects where 
any one whom he knew has actually done so. 

(6) The Assocnation is in favour of Government conducting economic surveys 
in typical villages with a view to ascertain the economic position of the culti- 
vatom. In this connection the Association is in general agreement with the 
views of Mr. Burnett Hurst in the Economic Enquiry Committee. 

Question 26.— Statistics. — (a) At present the departments in the Pro¬ 
vinces issue Season and Crop Imports and Forecasts of principal crops. It 
would be desirable to have these as widely advertised as possible in the 
mofuesil also so that an idea may be formed of the stocks likely to be 
available in the coming season and the prices may be regulated more on auch 
established information. As regards estimates of crop yield these are baiM&d 
on the area under a crop, the average yield per acre and the seasonal*fao^r. 
As regards area figures these are fairly accurate in ryotwari tracts and in 
those places where land records are properly maintained. In certain zamin- 
dari tracts in Madras and in the permanently settled tracts in Bengal and 
Bihar tliey are capable of improvement on similar lines as ryotwari tracts. 
As regards the average yield per acre the Agricultural Department sliould 
conduct more crop cutting experiments in different types of soil so that a 
fairly accurate figure may be arrived at. As regards the seasonal factor it 
would be better to give in percentage, the weather conditions influencing 
growth of the crops as compared with the average of the preceding ten years 
Instead of saying that it is ten or twelve annas of the normal crop as nobody 
is sure of what quantity is exactly meant by a normal crop. It is desirable 
that in each Province there should be a bureau of statistics attached to the 
Agricultural Depaitment wnth a good staff at the headquarters and with 
itinerant assistants who would go round in the district checking the returns 
submitted by the revenue authorities and educating them when necessary as 
regards the value of accurate figures. In advanced tracts some non-officials 
living in villages and in touch with agriculture may also be tried as reporters 
for the purpose of forecasts as an additional check on the returns, submitted 
by the Kevenue Department. 
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Mr. N« V. JOSHl, M.SC., li.Ag«, Representative of the Imperial 
Agricultural Department (Pu$a) Association^ Pusa. 

Oral Evidence. 

A.2002. The Chairman: Mr. Jofthi, you are Secretary of tlie Pusa Associa* 
tion of the Imperial Agricultural Department; is that the title?—Yes. Aifc 
present I am officiating feu- the Secretary, who has gone on leave. 

A.2603. We have in our hands the note of tho evi<lence that you wish to 
give. Have you any further statements that you would like to make at thia 
stage, or shall I ask you one or two questions?—I would only like to say this, 
that we have in several meetings of the Association discussed all tho points 
that we have noted dovtn in our memorandum. The memorandum was drawn 
up by a committee appointed for the purpose and it has been read out and 
<liscu8sod in the meetings of the Association. This memorandum, therefore, 
represents the collective opinion of the Association. 

A.2604. How long has the Association been in existence?—For nearly two 
years. 

A.2605. Your note is very full, and I think, your meaning is perfectly 
plain on the face of it, but there are one or two points T should like to ask you 
about. Would you turn to page 293? You are talking there about publica¬ 
tions and you say, *‘The delay in publication of the results obtained 
by research workers in the various Departments of Agriculture in India hampers 
to a great extent the progress of roscMxrch.’' To what exactly do you attribute 
that delay?—The delay occurs in getting the results printed. They have to 
be circulated to several members of the staff who are sometimes on tour. Wo 
have got to v'ait for them for one or two months, and the time taken in printing 
is also considerable. 

A.2606. You would probably agree that a certain amotint of delay on occa¬ 
sions is loss disadvantageous than would bfi the premature publication of 
unsound results or anything of that sort?—^That is true in some cases, but in 
other eases it is a disadvantage, because the results that we have already 
obtained are sometimes printed in other eoxmtries before our publication is 
out. 

A.2607. So that .you think that a Board of Editors might take the respon¬ 
sibility? Is that the point?—If the printing could be done a little quicker, it 
wouhl bo a great advantage. 

A.2608. Is it the H(iad of the serddon concerned who goes away on tour or 
who? I am not sure that I have understood you?—After the Head of the section 
has passed it, it has got to be circulated. 

A.2609, To other Heads of sei^tions?—Yes, and they are sometimes on 
tour. 

A.2610. I see you are not satisfied with tho indexing in the library?—That 
is so. 

A.2611. Has there been any improvement in that respect of late?—^We have 
not got the index of subjects or of the journals that is to be found in the United 
States of America. 

A.2612. Is it tho experience of members that considerable delay occurs in 
searching for particular books?—Yes. 

A.2613. Turning to page 293, have you anything more to say about post¬ 
graduate training than what is set down therein? Can you suggest any 
means by which this course might be made more attractive?—After putting 
down our view's in the memorandum, I have been told that some of the Heads 
of sections are quite willing to take students for the higher degree given by the 
Indian Universities provided there are seats available. If this definition of 
their attitude is made clear when advertisement is made for admitting student 
in the Institute, perhaps it would attract more applications. 
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A. 26X4. 1 wfint to be certain what it is that you mean when on page 294 
you suggest the institution of an Agricultural Organisers’ Service? Are you 
thinking there of a series of organisers in Provincial Services?—^We are 
talking of an Agricultural Organisers’ Service in the Provinces. 

A.2615. What exactly do you mean on page 295 when you speak about the 
lack of comradeship in the laboratory?—We mean that at present we have got 
three diJfferent services in this Institute and there is a large difference in the 
pay and prospects of these services. This creates a feeling among the different 
members of the staff which leads to the members of one service feeling rather 
diftideiiit about approaching the members of the higher service simply because 
they think that the administrative differences that exist would prevent them 
from consulting them in the same manner as they would have consulted men in 
the same service or men who had risen from the same service. 

A.2010, I understand what you hold to the circumstances that bring 
about this lack of comradeship, but in what fashion does it manifest itself? 
Is it a question of subordinates not being taken into the confidence of superior© 
about particular experiments or what? Is that one phase of the matter?—The 
Heads of sections, for example, cemu* in contact with each other and meet each 
other at various times and the scheme for experiments that they lay down i© 
perhaps passed on to the subordinates in the various aspects. The subordinates 
do not know the scheuic as a whole and therefore they do not take the same 
interest as the Heads of sections do or which they would take if they were* 
present at the tune of consultation. Hence their interest iu carrying out the 
experimenis is not the same as it would have been if tln^y were present when 
the original expenmenfs wore agreed on. 

A.2()17. f was a little surprised to notice that on page 297 in suggesting, 
that farms sljoukl be attached to certain educational estublLshments, you 
name 100 to 200 acres. Is not that rather a large farm?—This farm is 
supposed to be attached to the high school of a district where the number of 
students is expected to bo suiiiciently large, 

A.2018, I am sure you and your associates appreciate the difficulty of 
managing a plot of that size. It becomes a very big unit and requires skilled 
management?—Wc w'ould like to have a trained agricultural graduate for that 
purpose. 

A.2019. You suggest that the Agricultural Department itself should manage 
the farm; is that the idea?—Ko, the trained agricultural graduate should be 
in the service of the Education Department. 

A.2620. I am not misinterpreting your words. On page 297 you are talk¬ 
ing ahotit training students iu high schools and yem say that it will bo neces¬ 
sary to maintain a farm of 100 to 200 acres managed by the Agricultural 
Department?—I am afraid in the hurry of getting up this memorandum, 
this mistake has occurred. It is a mistake to say that it should be managed 
by the Agricultural Department as such; it should bo managed by agricul¬ 
tural graduates. 

A.2621. On page 298, you develop your ideas for the extension of the 
demonstration and propaganda services, and T see that you are attracted 
by the suggestion that the grouping of pan .•liayats should be encouraged by 
w^ay of stimulating self-help?—Yes. 

A.2622. Do you knoiv of any aotual experiment upon which thih suggestion 
has been founded?—There has been some movement in these pauchayats and 
Union }3oards in Bengal to have this sort of thing done. In other Provinces 
there are not many panchayats encouraged like that as yet. The pauchayat© 
ai*e not formed, or where they are formed thc\’ have not had sufficient time. 
We think that these panchayats, if they are formed, will take this up. 

A.2623. On page 306, you are dealing with veterinary problems. T take 
it you have no representatives of veterinary science on your Association.?— 
We have. 

A.2624. Do they subscribe to the view that^it might be well to make further ^ 
investigations into indigenous remedies?—Yes," they do. 

A.262o. On page 314, I have studied your suggestions for the creation of 
model villages for propaganda purposes. I do not quite gather from your 
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fitsheme how these works are to be financed. Where do you suggest i^e money 
lEdiould come from for the creation of a model village in each taluk the 
first instance» for the one or two model villages that may be created in a 
Presidency, this money would come from Government funds. Aftmr seeing 
the model village and its advantages, we think the people from ditterent 
villages would come forward to get their villages organised, and they would 
probably be willing to pay the necessary expenses required to remodel or 
reconstruct their villages, 

A.2626. 8ir Henry Lawrence: Were you in the Bombay Department of 
Agriculture at one time?—^Yes, I was there for 2 years. 

A.2627. Do you come from the Poona Agricultural College?—I was trained 
in the agricultural branch of the Science College. The Poona Agricultural 
College was not started when I entered college, but I was demonstrator 
under Dr. Mann, for 2 years in chemistry and geology. 

A.2628. In the Department of Agriculture at Bombay?—^Yes. 

A.2629. And then you w^ere transferred here?—^Yes. 

A.2680. What work are you doing now?—I am First Assistant to the 
Imperial Bacteriologist. 

A.26dl. On page 298, 1 see that you consider that the Bombay system is 
sui>erior in certain matters. On the question of demonstrations and propa^ 
ganda, you say, ** The measures adopted by the Bombay Department of 
Agriculture are in the c^inion of the Association the most effective ones.” Is 
that your own view, or the view' of the whole Association?—^It is the view of 
the whole Association as well as my own view. 

A.2632. And you think that when the distribution of seed is made, the 
department should guarantee the grower against loss?—Yes. 

A.2633. Is that being done in any other part of India?—The members of 
the Association, who come from different parts of India, have not pointed out 
that it is being done in other Provinces, and in the reports issued by the depart¬ 
ments we have not seen any mention made of that system. 

A.2634. You think that would be the most effective method; is that based 
•n the experience in Bombay?—We think that guaranteeing the grower 
against loss not only in cases of seed but in any kind of experiment would 
create confidence in the grower, and he would be more willing to carry out 
the experiment than if he had no such security. 

A.2685. Do you know whether in fact the Bombay Department has ever 
had to make good any losses?—We do not think that any substantial loss has 
occurred except in one or two cases. 

A.2636. No claims for losses have been made against the department?—No» 
except in one or two cases. 

A.26B7. I suppose it is possible that claims might be made on very unsubs¬ 
tantial grounds, which it would be very difficult to determine?—Of course, in 
theory, it is quite possible to make such claims, but so far as the praorical 
results of this guaranteeing are known we are not sure whether such claims 
would be made on flimsy grounds. 

A.26d8. I gather that you consider that the service which you represent has 
not got sufficient openings in the matter of prospects and pay. Have you work¬ 
ed out any scheme of what you think would be a suitoble scale of pay for 
yourself and your companions?—We coiild supply it to the Commission if it is 
required. We did not like to put it in, because in a general enquiry of this 
kind we did not wish to put forward our claims as such, as it might be thou^t 
we were actuated by selfish motives in representing the claims of our sendee 
to a Commission of this kind instead of representing them to Government. 

A.2680. Have you made any such claims to Government at any time; have 
you made any representations on the matter?—^We have not yet made one, but 
we have got a scheme in hand, and we are going to represent the matter. 

A.2d40. Could you send it in to the Secretary of the Commission for 
mation?—^As soon as it is ready I will. 
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A.2641. When k it likely to be reedy ?—In a week or a fortmght. 

A.2642. That would be ample time. What is the main critioism you have 
to make? The starting pay is not sufficient, or the pay to which you can rise 
is not sufficient, or what?—^The starting pay is not altogether sufficient. Then 
alter having risen to the maximum pay, Ihe Assistants in the Subordinate 
Service are not satisfied to remain permanently on that pay. There is no pros¬ 
pect of promotion to the higher service; the posts are limited, and they think 
that an intermediate grade of pay is necessary for workers who have shown 
aptitude for research and whose work is appreciated by the department. 

A.2643. Are you, in fact, worse off than the officers who remain in the 
provincial departments?—The Class II officers and scientific Assistants are 
certainly, in our opinion, worse off than the officers of similar grade in some 
of the provincial departments. 

A.2644. Is there any opening for you to transfer back to provincial 
department?—The provincial departments are \mwillmg to take people who have 
risen in the service at Pusa, simply because the claims of the people serving 
there are handicapped thereby. They would not like to take men from Pusa 
except on a lower grade of pay to start with; they would like to promote their 

A.2(>45. Do you wish to see the system of mutual transfer made possible, 
80 that men might be brought from the provincial departments to Pusa and 
men from Pusa sent back to the provincial departments; is that in the scheme 
of your Association?—-We have not definitely suggested it, but we have discussed 
it, and if the different Governments are walling to accept that, it would be 
advisable to do it. But, as we are concerned wiih the Government of India 
and we are going to send the scheme to the Government of India, we have 
not thought it fit to bring the matter of the interchange of officers by the 
Provincim Governments to the notice of the Government of India, because we 
have not got the views of the Provincial Governments as to how far they would 
appreciate it or be walling to give effect to it. 

A.2646. You are not reluctant to leave the secure position of service under 
the Government of India for the more precarious position of service under 
Provincial Cover aments F Th that in your mind?—That is not the point; we 
would be willing to go to the Provinces, but we are not sure that the provin¬ 
cial men would be willing to come here. 

A.2647. A system of mutual transfer might be advantageous to both sides, 
to the Provincial Governments and to Pusa?—I had a discussion about it witti 
Dr. Mann, and he was in favour of it, but we thought it would take rather too 
long for the Government of India and the Provincial Governments to come to 
an understanding on this point; it is a question of the various Governments 
concerned approving of this course, how^ever much we may like it. 

When it is a question of having a permanent system, a little delay in 
oonsidering proposals is not a serious matter; that should not debar you from 
putting forward the scheme >vhich you think is the best possible for Pusa and 
the Provincial Departments of Agriculture. T leave it to you to consider. 

A.2648. Sir Oanga Ham: You are in Government service?—Yes, I am. 

A.2649. Is this Association i^ecognised by Government?—Yes. 

A.2650. It consists of all the Indian members of the staff here?—It consists 
of Class II officers, scientific Assistants, fieldmen and other men in subordinate 
grades. 

A.2651. What is Class II?—They are equivalent to the Provincial Service 
men. The Indian or European members of the Imperial Service* are not 
members of this Association. 

A.2652. Is what you have represented here your person^ opinion or the 
opinion of the Association?—This is the opinion of the Association. 

A.2663. You placed all these criticisms before your Association before you 
sent them to us?—Yes. The report of the committee was placed before the 
general meeting. 
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A.2654. Have you any personal experience of other ProvincesYes, by 
^va;s of going to the different Provinces and enquiring. 

A.2655. You have made eomo criticisms of Northern India. Have you ever 
.been to Northern Jndia?—Not pemonally, but we have other members who 
Jiave been to Northern India. 

A.2666. You say on page 314 that the Northern India xamindars should be 
niatle t<j devote a portion of the money to certain objects. How? Do yon 
mean by legislation?—By moral pressure. 

A.2657. I do not understand the moaning of moral pressure. What do you 
,mean by that?—By creating public opinion. 

A,2658. By starting a political paper?—Something of that sort, if nothing 
else would mabe them pay; just as the millowiieis of Bombay, for example, 
arc doing a certain amount of welfare work for their labourers. 

A.2659. Arc they doing any welfare work for their labourers? I thought it 
wa.s tlie other \va>. However, what I want to ask you is whether you represent 
hero your own views or whether any other members are in agreement with 
wliat you say? You say that in Southern India rivers have been silted im. 
Which rivers do you mean?—^Wo were given the list by our Southern India 
ineinberB. 

A.20(i0. Have \ovi a branch in Southern India os well?—We have got 
members represcmliug Southern India, members coming from Southern India. 

A.2601. Ill ibis Association?—^They are employed in this Institute. 

A.2602. Can you tell rno what rivers you mean?—I have not the names of 
the rivers in mind at the moment, but if you want them I can supply thorn. 

A.2663. YY)u say they liave silted up?—Yes. 

A.2664. W'hy have they silted up? I have never heard of rivers being 
silted up; canals silt up. In the case of rivers if there is too much velocity 
then turn their course and make a new course for themselves.^—The alluvium 
that is brought along with the water settles dowm. 

A.2665. What is the velocity of the rivers whicli you speak of?—This infor¬ 
mation has been supplied by the members. 

A.2666, Y^oii will supply this later on, I suppose?— Yob, 

A.2067. Sir Th9tmis Middleton : IIow many persons are represented by the 
-Association? What is the membership?—Wo have got more tnan 76 members. 

A.2668. Of the 75 ^iember.s how many have received a technical education 
or taken degrees in Colleges like yourself?—1 have not got the exact number, 
but it is about 60. 

A.2669, So that a substantial proportion, the majority, consists of persons 
^^ho have had a I'niversity or college training?—'Yes. 

A.2670. Wc understand that this memorandum was prepared by a com¬ 
mittee of the Association; is that so?—The (Questionnaire was placed before a 
general mooting and when it approved of the idea of giving replies to it, a 
.committee was appointtsd to draw up the replies which replies wore next discus- 
bed in the general meeting. 

A.2671. Individual jnembers of the committee would be responsible, I 
Biippo.ye, for the drafting of individual sections?—After drafting, this was again 
sulmilted to the meeting, and it was approved by the whole meeting. 

A.2672. On page 298, with reference to recruitment, you are looking for¬ 
ward to a time, I take it, when the great majority of the persona engaged in 
tresearch will be Indians. This is what the Association has been looking for¬ 
ward to in writing fhisp—^Yes. 

A.2073. And your view is that there should be scope in any schema for j^Ow- 
ing promotioiKfrom the lower to the higher grade without difficulty? Is that 
your intention?-*-Yes, that is so; not as a matter of course, but on merit. We 
would like that some of these posts should go to men in the lower |;rad6* 

A.2674. At the pj^eaent time do promotions take place? Have they taken 
place in the past?—In two cases they have taken place. 
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A.2675. And you think that there ought to be many more such promotions? 
—Yea. 

A,2676. The scheme you are preparing will deal with that point?—^Yes# 

A.2677. What is the initial pay of the grade in which you serve?—^The initial 
pay is Rs. 250, that is of Class II officers, which is the same as the Provincial 
Service. 

A.2678. Did you enter the service at Rs. 250?—No, when I entered, it 
was Rs. 200. 

A.2670. What was the maximum at that time?—Rs. 250. 

A.2680. When you started on Rs. 200 the possibility of increase was limited 
to Rs. 300?—Yea. 

A.2681, What is the present maximum?—‘Rs. 800. 

A.2682, So that entering at Rs. 250 officers in your position can rise to 
Rs. 800?—Yes, if they enter at the beginning. 

A.2633. Sir Henry Lawrence: What are the increments?—^Rs. 20 up to 
Rs. 600 and afterwards Rs. 25. But . as we were promoted after 14 years* 
service it is doubtful whether we would reach the maximum. 

A.2684. Did you join Government service on Rs. 200?—At Pusa I joined 
on Rs. 200. 

A.2685. Originally when you joined?—At Poona I joined on Rs. 50. 

A.2686. Sir Thomas Middleton: About what year did you join the service 
In Poona?—1908. 

A.2687. And was that about the ordinary joining pay of students who were 
pa,s8ing through the Poona College at that time?—ISfo; the joining pay of the 
ordinary agricultural graduate was Rs, 30. But as I was a graduate in Arts 
as w'oll as in Agriculture I was given a special higher start in pay. 

A.2688. Can vou tell rne what the existing rates are there?—They begin on 
Rs. 100. 

A.2689. Any graduate in agriculture who gets employment starts on 
Ks. ioo?~~yt‘g: 

A.2690. Sir Henry Lawrence: That is not quite correct?—^That is my infor¬ 
mation; but it is not less than Rs, 80. 

A.2691. Sir Thomas Middleton: Wliat I w^anted to get at was the rise that 
had taken place on account of the increajje in the cost of living. The amcul- 
tural graduate who formerly got Rs, 80 now gets how much?—^Between Re. 80 
and Rs. 100. 

A.2692. Does \our Association bold the view that the recruitment of gra¬ 
duates h) the service should in all cases be on one level, so that the higher 
posts should be gained by promotion?—would not say all; but about 50 to 
w per cent shcAild be by promotion. 

A.2693. Turning to page 294 of your precis, I do not* see what difference 
there is between the functions of the Agricultural Organiser that you ask for 
and those of the present District Agricultural Officers?—^We would like to ex¬ 
tend the functions of the District Agricultural Officer to the sub-divisions of the 
district and in addition to the present functitms we would like this officer to 
enquire from the agiiculturists themselves what are the exact improvements 
that they require. For example, the agricultural officer is at present engaged 
in bringing home to the agriculturists the improvements that have already 
been made by the department; but we would like him also to enquire what 
improvements the agriculturist himself requires, because it is just possible that 
the improvements made by the department are not necessarily l^ose whicli 
the agriculturist himself would carry out in practice immediately. 

A.2694. By introducing the term * Agricultural Organiser ’ you are not 
thinking of a new officer but of increasing the number and extending the duties 
•of tlie men who are of the type at present employed P-—Yes, and therefore we 
have given him the name of organiser. 
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A.2695. Under “ Field and Laboratory Facilities/* your concluBion is 
cult to folJo\r. You say, “ But if we compare the output of the Bothameted 
Experimeut Station with the work turned out at Pusa, we suffer in comparison. 
The reason for this is either M'ant of skilled workers, or deficient organisation/’ 
These are not the only reasons. You cannot compare, for example, work that 
is going on in Pusa and work going on in Bothams ted, Bothamsted is an 
institution which is mainly devoted to the study of crop production, whereas 
you have several distinct sections of work in Pusa. If instead of comparing 
Pusa with Bothamsted you were to compare the publications of the plant breed* 
ing section here and those of the Plant Breeding Institute at Cambridge, you 
would have a legitimate comparison, and if in comparing Pusa with Bothamsted 
you counted the number of chemists that work here and there you might have 
a legitimate comparison. It seems to me that the reason is not necessarily 
either want of skilled workers or deficient organisation but may be due to 
confused thinking on the part of your Association. I think you must examine 
this point again, because you have made what seems to me to be a very 
severe criticism of Pusa?—^We took Bothamsted simply because it was an 
institution well known to some of us on account of its publications to which we 
had to refer constantly in connection with the pubHoations that we were also 
issuing from this Institute. We might quite well have compared the other 
institutes as well, but we thought that these two causes are to a certain extent 
responsible. We may have put it rather too strongly, but then we feel very 
strongly on the point, and if it is desired that we should compare other insti* 
tutes, we should be quite willing to do so. 

A.2696, You do not think that the amount of publication on the part of 
Pusa is sufficient, that is your feeling?—Yes, it is not sufficient, and also it is 
not considered of sufficient importance by the scientific world. In the impor¬ 
tance attached to the Bothamsted publications and the Pusa publications wo 
suffer in comparison. 

A.2697, ♦Sir Gari<ja Bam: Have you seen Bothamsted?—We are talking of 
publications of Bothamsted. 

A.2698. But have you visited Bothamsted?—No, but I have come in contact 
with workers at Bothamsted. 

A.2699. Professor Oangvlee: Do you know when the Bothamsted Station 
was started?—I know it is many years since it was started and it is getting 
the advantage of having worked for a long time. We were, however, com¬ 
paring the work done and publications issued from the Bothamsted Station 
and the Pusa Institute in the last ten years. 

A.2700. It was started in the middle of the nineteenth century, was it 
not?—Yes. 

A.2701. When was the Pusa Station started?—In 1904. 

A.2702. Sir Thomas Middleton: On page 294 you say that unfortunately 
soil survey has been ignored. Do you mean by that that the soil survey of Bihar 
and of other Provinees of India has been ignored or that the examination of 
the Pusa soils has been ignored?—‘It is not quite clear from this whether we^ 
mean Pusa or the whole of India, but I think, if I remember right, we mean 
the whole of India; the soil survey as such is not carried out throughout the 
whole of India, nor has it been begun. 

A.2703. Have you any conception of what a soil survey of the whole of 
India would mean?—We have, but we think a beginning should be made. 

A,2704. Do you think you know how to begin?—^We have a soil survey made 
in the Madras Presidency of some of the types of soils that have been dealt 
with by that department. 

A.2705. 8if Qanga Bam: You say a soil survoy has been done in the Madras 
Presidency?—It has been done in some of tlie districts. 

A.2706. Can you tell us of any publication with regard to that? 

A.2707. Sir Thomas Middleton: you were thinking of a soil survey of the- 
type of the Madras soil survey?—^Yes. 
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A/i70d. Sitmpling of eoils and examination in the laboratory; that is not 
iw^hat Is usually meant by a soil survey, but that is what you are thinking of at 
present F—^Yes, that is what we are thinking of at present, the examination of 
the soils of diferent types. 

A.2709. Taking samples, bringing them to the laboratory and examining 
them?—^And mapping out exactly where those types of soil are met with in 
the districts. 

A,2710. If you had confined your object to the first, I think your suggestion 
would have been better, because you will find when you come to mapping out 
that difficulties arise. In the next paragraph you remark that either for lack 
of co-ordination, or due to a deficient organisation, or for want of skilled 
workers, the analyses have not been corrected and standardised. I do not 
•quite imderstand what that means. Is it your meaning that you have not 
devised standard methods?—^Yes, we have not got standard methods adopted 
by the different departments and the methods themselves have not been com¬ 
pletely standardised j wherever they have been done by the different methods 
it has not been shown how* they can be correlated. 

A.2711. Is it not the case that investigations on methods of analysis are at 
present being undertaken by the Chemical Section?—'Investigation is bemg 
undertaken but not in the complete way that we would have liked. Some 
methods have been undertaken and some methods have been made official. 

A.2712. What I do not understand is whether you complain that in making 
analyses standard methods have not been followed, or tiiat no attempt has 
been made to improve upon existing standard methods?—We do not know 
which standard methods this department would like to follow, the methods 
followed are sometimes different. 

A.2713. But under different conditions it may be necessary to vary the 
method?—^Yes, but if we have a standard method, if it is necessary to vary the 
method, we would know that the particular method varies from the standard 
method and the reason why. 

A.2714. You yourself are not familiar wdth this particular work, methods 
of analysis?—No. 

A.271o. Thou you express the view that there ought to be technological 
laboratories, so that suggestions which arise in the course of your investigations 
might be worked out on a large scale. That is item 6 on page 295. On the 
next page you suggest certain things for attention; you refer, for example, 
to milk products such as casein, milk powder and other agricultural subjects; 
that is the kind of thing you had in view?—Yes. 

A.2716. On page 296, paragraph (iv), with regard to agricultural education, 
you say training in agriculture should be made attractive by teaching the boys 
to solve the agricultural problems of the locality. Has your Association attempt¬ 
ed to discuss in detail how* this could be done? Has it ever tried to prepare 
an experimental syllabus w*hich teachers might employ?—^We have not got a 
particular syllabus, but wdiat we mean thereby is that in varied tracts, sugar- 
cnne tracts or particular crop tracts, agriculture would be more attractive to 
the boys of that tract if the problems of that particular crop or that particular 
locality were tackled. 

A.2717. I think everyone will agree with that view, but you recognise, 
many of you hrfving been students, ^at a teacher has great difficulty in intro¬ 
ducing an experimental course, and what 1 asked was whether your Association 
had even given attention to the framing of experimental courses of this sort. 
Have you discussed such matters as the improvement of teaching?—^What we 
think is that if particular experiments on those crops are carried out by the 
teachers, it wdll be more useful than simply talking on general agriculture. 

A*2718. That is all yon mean? Yon have not as an Association discussed 
questions of agricultural education from the technical point of view?—^No, 
not from the technical point of view\ 
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A.2719. All of you here are in a favourable position for disouasintf auch 
v^uostions, because you have all been through agricultural oolleges and have 
had experience?—^Yes. 

A.2720, I wondered to what extent you have tried to improve agriculture?— 
We did not like to go into the details of the methods of preparing curricula and 
that sort of thing. 

A.2721. I was not asking with reference to the preparation of this prdcis; I 
was asking with reference to the meetings of your Association. Are such 
matters disctisacd at the general meetings of your Association?—These matters 
are discussed in a separate association for the purpose; there is a separate 
association formed for the purpose of discussing these technical matters. 

A.2722. In Pusa?—Yes. 

A.2723. What is the name of that association? Are you not a member?— 
I am a member, it is an association of the assistants; it is called the Pusa 
Scientific Association. 

A.2724. You commend a method of providing employment for middle class 
youths which we have had before us in many localities. On page 296 you 
suggest they should be provided with capital and with what you call decent 
sized blocks of land. Has the Association discussed tliis in detail, what is 
meant by a decent sized block of land? How many acres?—Of course I am 
not in a position to give the exact acreage but it should be of such a size as 
to yield a decent income. 

A.2725. I am afraid it hf.s not been given a decent discussion. This is a 
very important subject and 1 had hoped that it would have got a decent discus¬ 
sion from your Association?—Tf particular areas were referred to we would have 
given the exact acreage that would bo necessary, hut wo did not know whether 
the land referred to was dry farming or irrigated tracts. 

A.2726. Sir Henry Lawrence: What do you regard as a decent income?—I 
would regard Rs. 1,(jK)0 per year as a decent income. 

A.2727. Sir Thomas Middleton: Have you made any estimate of the capital 
that would be required to earn a thousand rupees?—^If the prico of the land 
were not taken into consideration we consider that about Rs. 500 would be 
required. We are not taking into consideration the price of the land. 

A.2728. Nor the man’s own labour?—No. 

A.2729. There is another important point on page 297. You think that agri» 
culture should be introduced into high schools and that when boys come to r,fcudy 
the subjects, chemistry, jdiysics and botany, they should be I’equired to get 
up these subjects for the Matriculation more or less from an agricultural point 
of view. That is your view?—We have provided for two kinds of people. One 
is for a class which would finish their education at the Matriculation standard 
or the school final. There we would have more practical agriculture. Those 
who go through the collegiate course would be required to learn science along 
with practical agriculture and, as they have to learn science, a little less 
attention to agricultural education should be given in the high scliools as they 
would get it in the college. 

A.27.30. The object is good, but you as a student must know that getting up 
all these science subjects for the Matriculation is a heavy task and that the- 
preparation in chemistry and physics at the present time is very indifferently 
done, the amount of chemistry and physics taught in Indian high schools is 
really very limited, so that a student has got to get his preliminary gcientiffc 
knowledge at the college intermediate stage. Do you not think that it would 
ho a mistake to add an additional subject like agriculture to the already heavy 
course which a Matriculation student has to follow? That is my difficulty?— 
have dropped some of the subjects included in the present curriculum. 

A.2731. You have modified the Matriculation examination?-—Yes, we have- 
substituted these subjects for the other subjects that we have taken out such 
as history and classical language. We have simply taken English or vernacular,, 
mathematics and these subjects; the other subjects we have dropped. 
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A.27d2* It is not possible to frame an opinion on the scheme yon 
present in this general form, but would your Association be prepared to draft 
what one might describe as an ideal syllabus for the Matriculation examination? 
Then we should be able to see whether it might be acceptable or not?—^The 
syllabus that we have drawn up does not interfere with the ordinary Matricula- 
tion syllabus. We have provided this syllabus especially for those people who 
would like to take agriculture as a practical subject and dropped out those 
theoretical subjects with which they have not got much concern at present and 
which arc introduced as a sort of literary course. 

A.2733. You are talking of the syllabus for the School Pinal examination 
now, not the Matriculation?—In most Provinces the School Final and Matri- 
culation are being combined. 

A.2734. Professor Gangulee: Have you actually drawn up the syllabus or 
is it still vag^e?—We have put down only the subjects to be taught and have 
not entered into the drawing up of a detailed curriculum. 

A.2735. Sir Thomas Middleton: Then if they are combined, the Matricula¬ 
tion requirements rule the examination. Is not that so?—^Yes. 

A.2736. Hr. Eyder: On page 292, you say that all schemes drawn up by 
the Council should be submitted to the Finance Committee. Are you refer¬ 
ring to the Standing Finance Committee of Pusa or to the Standing Finance 
Committee of the Assembly?—To the Standing Finance Committee of the 
Assembly. 

A.2737. But these things do appear before the Standing Finance Conimittee 
of the Assembly?—We do not mean that these funds should be in the hand.*^ 
of the Institute. 

A.2738. The Standing Finance rommittee exercises a very rigid control 
over every rupee tliat is spent and it would be pleasing to the members of 
that body to have the support of officers of Government. "Slow then, will you 
please turn to the next page? Have you not got a Board of Editors for 
publications?—Yes, we have. 

A.2739. Would you like to have a larger Board?—Yes. 

A.2740. I do not know whether you have done any work of this kind, but 
it really is a one man’s job; an editor must be an autocrat. Now then, will you 
refer to post-graduate training on page 293? If this Institute were affiliated 
to some Indian University then that w'ould involve a certain measure of control 
by the University over the Institute. Would you like to have that soi*t of 
control?—When we drew' up this memorandum we thought that it should be 
regularly affiliated to the University, but if it is desired that the University 
should not have any control over this Institute we would be satisfied if, as I 
was told recently, the Heads of sections are willing to take students for the 
Doctor’s degree in any of the Indian Universities provided of course there are 
seats. If this fact is "made known at the time of advertising for applications 
for admission into this Iiistitute, we would be satisfied. 

A.2741. I want you to be quite clear about this matter of affiliation. In 
the case of some Universities there cannot possibly bo any affiliation because 
they are teaching residential ITniversities, e.p., Dacca, Benares, liUcknow, 
Aligarh, etc. You could only be affiliated to some territorial Universities and 
rigid t?onditions to affiliation are laid down. If this Institute is not prepared 
to accept the conditions laid down in the Regulations of the Universities T 
do not know how your Heads of sections can introduce boys at the time of 
inviting applications to an examination of the Doctor’s degree of some Iiidiafi 
University?—We have many Universities granting the highest degrees possible 
for the work done in this Institute. For example, we had three degree^ already 
granted to three Assistants for work done in this Institute. 

A.2742. By what Universities?—^The Calcutta and Bombay Univeisifcios. 
The Master’s degree was granted by Calcutta and the degree of j\T aster 
of Science by the Bombay University. 

A.274d. I have not got the Regulationa of the Calcutta University but there 

are, as you know, conditions attached to this affiliation; and, as regards this 
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<iegree granted by the University of Bombay, if yon read the Regulations you 
will find that amiliation carries with it a certain measure of controlfar 
as I understand the Bombay and Calcutta Universities are willing to grant 
degrees provided the work is done at any recognised institute; it need not 
necessarily be affiliated. 

A,2744. Tliere could be no granting of degrees by, say, the University of 
Bombay as regards study at some institute in Japan for instance, unless the 
Japanese Institute were aiffiliated, and therefore were recognised?—I got my 
degree from the Bombay University. 

A.274t5. Yes, because you were a graduate of the Bombay University?— 
Yes. 

A.2746. That is a different matter?—But students admitted here are already 
graduates of their Universities» and the same also applies to Calcutta. 

A.2747. Yes. in the case of Calcutta and Bombay. But you have, I under¬ 
stand, students here from other Universities and I do not know how you 
are going to give a Doctor’s degree to a student coming from the United 
Provinces or the Punjab. The Bombay University would not recognise that. 
It may solve the difficulty of students coming from that particular University, 
but I understand that here you have students from all over India, from 
•different Universities?—When English Universities like Oxford, Cambridge 
and London recognise degrees of Indian Universities there should be no dift- 
culty for recognition of degrt'es of residential Universities by the territorial 
Universities. 

A.2748. With regard to the duration of the course, take the case of a Matri¬ 
culate. After joining he will get a degree in Agriculture after 4 years; is not 
that so?—Yes. 

A.2749. Then, you want to give him the Master's degree in one year?—Yes. 

A.2750. I will read out to yo\i the regulation of the Bombay University. 

Each candidate for the Degree of Master in Agriculture must be a graduate 
in agriculture of not less than three years’ stsmding and must have been 
engaged in the practice of agriculture, or of work or research in connection 
with agriculture for a period of at least three years after receiving the Degree 
-of Bachelor or Licentiate of Agriculture.” You want to reduce the period?— 
Yes. The Bombay University is a bit conservative. It grants only the 
Master’s degree. It has not yet given any Doctor’s degree in any subject and 
therefore the degree of a Master in the Bombay University is equal to that of a 
Doctor in some of the oliher Universities. 

A.2761. Let us consider three stages, the B.A. degree, the Master’s degree 
and the Doctor’s degree. For B.A. you require 4 years; for M.A. you require 
at least 2 years and although there is no period fixed for the Doctor’s degree, 
you require at least three years. You want under your scheme 4 years for the 
jB.A. degree, one year of the M.A. degree and 2 years for the Doctor’s degree. 
Is that so?—^Yes. 

A.2762. But most of your suggestions do not tally with the regulations laid 
'down for the obtaining of such degrees by the Indian Universities, That is 
surely a lowering of the standards?—We would be willing to extend this period 
by about one year, if that is considered essential by the University Regulations. 
Instead of 7 years we would exUmd it to 8 years; 4 years for the B.A., 2 years 
for the M.A. and 2 years for the Doctor’s degree. 

A.2763. Even then you get into conflict with the regulations of most of 
the Intiian Universities. Here is the regulation for obtaining the Doctor’s 
degree of the University of Madras. It says that the degree of Doctor of 
Science can be given only when three years have elapsed from the time when 
the student took his degree of Master of Science P—The course here at Fusa 
is for 2 years and in this period of 2 years sufficient research work is being 
done. The conferment of the degree depends upon the work that is done 
and the quality of the work done is of sufficient importance to be recc^iised 
by the Universities. It is immaterial whether the number of years is three 
or two 
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A.2754. Let us turn to the University side of the matter. Do you think that 
the Indian Universities are capable of dealing with publication of theses which 
will be submitted from PusaP Do you think that most of these Universities 
have Chairs in Agrioulture and Chairs in many of the natural sciences?— 
They have got Chairs in Natural and Physical sciences. 

A.2755. Take the case of students studying entomology or mycology. Have 
you a Chair for those subjects in the University of Bombay?—The Agricultural 
College is there. 

A,2756. The whole thing will come back to Pusa like a boomerang. The 
students will be taught here, their work will be done here and their examin¬ 
ers will have very little say in the mutter?—My thesis was examined by the 
Bangalore Institute. 

A.2757. Str ILvuru tj<nrrfnue: Oii that you were given an AI.Sc. degree by 
the Bombay University?—Yes. 

A.2758. Dr. Hyder: With regard to the matter of promotion from the 
provincial ranks, how would your suggestion of 60 per cent of the posts fit in 
with the general scheme* of Indianisation ? In the rase of the Indian Civil 
Service or the Police, you know that the ideal is to have 50 per cent posts for 
members of Indian domicile and 50 per cent for members of non-Indian 
domicile. It does not mean that 50 per cent of persons of Indian domicile 
should all come from the Provincial Civil Service. You want everything for 
the Provincial Service?—We are looking to the time when the Imperial Agri¬ 
cultural Service will be entirely manned by Indians and of that we require 
this 50 per cent. 

A.2759, That is perfectly correct and I follow' you there. But according 
to >i)u this 50 per cent would be entirely confined to promotion from the 
lower ranks?—Yes, and 50 per cent from direct recruitment. We are talking 
of the time when the policy of Indianisation will be given effect to and then 
there should be 50 per cent direct recruitment of Indians and 60 per cent from, 
the lower ranks. 

A.2760. Thai proposal would not fit in with the general scheme of India- 
iiiHatioii. No such percentage is laid down for promotion from the ranks 
below?—It is not a question of laying down an exact percentage. It is a 
question of bearing this fact in mind and giving promotion to men of the 
lower ranks; otherwise the position would be that students trained in this 
Institute would be given posts in the Imperial Service by direct recruitment 
and the people responsible for carrying out their education from the beginning 
would have to serve under them. Tlierefore the students passing from this 
Institute would be the direct superiors of the men in the Provincial Service. 

A.2761. The Baja of Parlakimedi: You know that Agriculture is a Trans¬ 
ferred subject in every Province and Irrigation is Reserved. You also know 
that agriculture and irrigation go hand in hand. Have you got any sugges¬ 
tions to make on that point?—Our Association has not thought out the 
matter about Transferred and Reserved subjects, and 1 would not like to 
venture to express an opinion. 

A. 2762. On page 298 you say, unfortunately in India this aspect of the 
organisation of research has not been properly appreciated Are you satis¬ 
fied that the public know what is going on here?—What we mean to say is 
that the sectional meetings that were started are no longer held and we 
w'ould like to have them revived. When we say it has not been recognised 
in India, w'e mean that it has not been recognised by the different Provinces 
in India or the different Ministers, so to say. Tney havg not appreciated the 
advantage of these sectional meetings and they have failed to provide funds 
for sending their representatives. 

A.2768. You do not mean the public?—No. 

A.2764, On page 294 you compare the work done here and the work turned 
out at the Rothamsted Experiment Station. May I know' whether Pusa has 
got the same advantages as the Rothamsted Experiment Station has so far 
as funds, situation and standing are concerned?—Of course. Pusa has not 
got the same standing." 
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A.27tr), Would you take that factor into considerationP—When we draft* 
ed thi5! note we took these facts into consideration. When we say that we 
8uffer in coinpurisoii we mean that we ought not to have suffered so much in 
the natural course of things. Although we follow the practice of the Kotham* 
sted Experiment Station in many ways, w^e find that we are still lagging 
behind. Tliat is the opinion of the Association. 

A.2766. You moan to say that you have taken the whole situation fully 
into consideration?—Yes, 

A.2767. On pay,e 204 you have made certain remarks alK)ut lack of know¬ 
ledge 4)1 cultivator’s problems and 294 you talk about the language difficulty. 
May 1 ask you to make your proposals more definite. They are rather 
vague?—I may tell you that wo do not attach so much importance to the 
language difficulty. But as regards paragraph 2 on page 294 regarding the 
lack of knowledge of the CMiliivator’s problems, we ivould like to submit a 
further i/ote u? explanation. {Vide Appendix). 

A.2768. Then you propose the introduction of agriculture as a subject in 
the schools?—Yes. 

A.2769. What language do j'^ou propose to have as the medium of in¬ 
struction at different stages?—We thought about the question of the medium 
of instruction; 1 think the medium ol instruction had better be left to the 
Education Department to work out; it matters very little, so long as the 
subjects that we suggest are taught. 

A.2770. And efficiently also?—^Yes, 

A.2771, Do you not agree wdth me that they should be taught in a manner 
that will be easily assimilated by the students?—Certainly. 

A.2772. That you would leave to the educationists?—Yes. 

A.2773. Sir Janies MacKenna: Who started this Association?—It was 
started as a result of several meetings that we had, and the general feeling 
was that we should have a sort of Association to represent our grievances. 

A.2774. Who is the leading spirit?—I am afraid I cannot tell you. 

A.2775. Who are your executive committee?—One man is chosen from the 
different classes, gassetted officers, scientific assistants, fioldmen, etc. 

A.2776, Am I correct in thinking that the Association is more concerned 
with service questions than with agriculture?—^Yes, primarily it is intended 
for tiiat. 

A.2777. When you joined service, you were getting lls. 50 in Poona?—Yes. 

A.2778, What did you join as?—joined as a Demonstrator in chemistry. 

A.2779. What are you drawing now?—Rs. 520 a mouth. 

A.2780. Rising to the Rs. 800 grade?—Yes. 

A.2781. How many years’ service have you bad?—I joined in 1908; I 
have put in 18 years’ service. 

A.2782. And, during that time, you have pisen from Rs, 60 to Rs. 520. 
How much did your education in bacteriology cost you?—It has not cost me 
anything, because 1 took pains to learn the subject myself at home. When 
I joined on Rs. 50, 1 was told to carry on some of the experiments on the 
rah NVHtiMii ol cultivation besides my usual work of demonstrating in chemis* 
try, for which I w^as chiefly engaged. I was studying chemistry and geology 
also for my B.Sc. examination. 

A.2783. Professor Ganoulee: Why did you learn it?—I was asked to carry 
on an investigation into the rah system under Dr. Mann in my spare time, 
after taking tlic clasfe. and I sxiecialised in it of my own accord as I wishes? 
to do the work thoroughly. 

A.2784. Tn which year was that?—1908. 

A.2785. Sir James MacKenna: You say, The delay in publication of th«j 
results obtained by research workers in the various departments of agricul¬ 
ture in India hampers to a great extent the progress of research,” Is it not 
a faci.that in every publication of the Pusa Institute there is noted at the 
to]) ” Received for publication on sn^'h and such a date”?— Yes, that is so^ 
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A*2786. And is it not a fact that it is the etiquette of scientific workers 
to give priority in any piece of investigation to a stotement of that kind?— 

In that ease, there is no particular hampering of research due to delay 
of publication in Fusa. 

A.2787. Tha Chairman: Have you got the objects of your Association 
printed or typed?—^Yes, we have. 

A. 2788. Would you hand me a copy?—^We have given them in the begin¬ 
ning of our note. 

A.2789. Have you a copy of the hy-laws?—^We will supply you with one. 

A.2790. Professor Gangulee: Could you give us also-the articles of Associa¬ 
tion ?—^Yes. 

A.2791. You have told n.s that «50 of the members belonging to your Asso¬ 
ciation are research workers?—Yes, about that number. 

A.2792. You talk about the establishment of a scientific brotherhood; 
have you established that brotherhood amongst those 50?—^Yes, to a certain 
extent. 

A.2793. What do you actually mean by scientific brotherhood ?—The spirit 
of helping the scientific worker in different aspects. 

A.2794. Do you discuss scientific problems in your Association."—There 
is a separate Association, called “ the Pusa Scientific Association 

A.2795. I am asking you about this particular Association of which you 
are Secretary .p—T he Pusa Scientific As.sociation had the prior existence, 
and this Association did not take up that particular branch. 

A.2790. You are now here before us as the Secretary of the Imperial Agri¬ 
cultural Department (Pusa) Association. I w-ant to knew whether, at any 
time, you have discussed scientific problems amongst yoursidves?—Thi-^ Asso¬ 
ciation did not take up tho.s€^ duties, because the scientific members of this 
Association are included in the Pusa Scientific Association. 

A.2797. This Association, although they have 50 members doing research, 
have never at any time discussed any scientific problem?—No. 

A.2798. From that one could say that you have not developed the spirit 
of scientific brotherhood that you would like to see established; am J right?— 
The same persons who are members of this As-sociation are also members of 
the Pusa Scientific Association and the mere tact of the non-amalgamation of 
the one with the other does not menu that we have not got the spirit of 
brotherhood, because in the Pusa Scientific Association we do discuss scientific 
problems. 

A.2799. When was the Pusa Scientific Association formed?—About 3 years 
ago, 

- A.2800. It is mostly composed of Indians?—Yes. 

A.2801. Do you discuss scientific problems there?—Yes. 

A.2802. Do you have minutes of the proceedings?—^Yes. 

A.2803. Could you give us a list of the subjects you discussed for the last 
six months?—We submit a precis of these discussions to the Agricultural 
Journal*, and I think we could supply you with them. 

A.2804. You feel the necessity nf establishing sectional conferences; how 
many conferences of your own section wore held?—^Two. 

A.2806. Did you take part in those conferences?—^Yes. 

A.2806. Did you read any paper?—^There was no question of reading any 
paper, but we had to discuss several subjects that came before us. 

A.2807. Did you participate in the discussion ?—^Yes. 

A,2808. I cannot understand what you really mean by ** unsysteiuatised 
research*^ on page 294; will you explain?—By uiisystematised research we 


* Agr, Jour, of India, March, 1926. 
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mean research undertaken not on the basis of a full survey of the cultivator’s 
problems, but on any subject that the scientist himself thinks worth tackling. 

A.2809. Could you tell the Commission a single item of research undertaken 
by your section, which may be classified as a piece of unsystematised research ? 
—By unsystematised research we mean that the kind of work that we do is 
not necessarily connected with the agriculturist’s or ryot’s needs as given out 
by the agriculturist or by the. Agricultural Department; we have to select our 
own problems. 

A.2810. You are confusing the whole situation, I am afraid. I want to 
know from you whether you can tell the Commission that your section under¬ 
took any piece of research which could be classified as unsystematised re¬ 
search F—want to know whether you mean unsystematic work, 

A.2811. Unsystematised research; 1 take the words you have used here?— 
We are not talking about unsystematic work; we are talking about research 
on points undertaken at our discretion. We are responsible for the research 
that we undertake; we are not told u hat work is desired from our section by 
the cultivators or the agriculturists or the Agricultural Department. 

A.2812. You want the problems to be tackled by your section to be dictated 
by cultivators?—^Not dictated. 

A.2813. Suggested?—^Yes. 

A. 2814. Are you familiar with foreign scientific journals?—So far as my 
work is concerned, I am. 

A.2815. Would you agree with me that Pusa has established a scientific re¬ 
putation —It has a certain amount of scientific reputation. 

A.2816. It has established a certain amount of scientific reputation. 
Please turn to page 294 and tell me how could that reputation be establislied 
under the condition^ alleged by you, that is, want of skilled workers and defi¬ 
cient organisation?—^There we are referring to the fact that our reputation is 
not equal to that of Rothamsted. 

A.2817. I am not referring to Rothamsted at all; that has been done by 
Sir Thomas Middleton. This institution was established in 1906, and in 20 
years’ time has turned out work on which it can base its reputation. You 
allege here that there is a want of skilled workers and that there is deficient 
organisation and unsystematised research?—We mean thereby that our re¬ 
putation would have been greater if these causes did not exist. 

A.2818. With regard to your own research, how many years have you been 
engaged in this Institute?—About 16 years. 

A.2819. Could you tell the Commii^sjon the nature of your own research, 
and whether you have done so systematically?—I was working with Dr. Mann 
on the rah system of rice cultivation in Western India, and on the bacterio¬ 
logical rot of stored potato tubers with Mr. Hutchinson. I was carrying 
on work on tho bio-chemical decomposition of organic manures and green 
manures, and I have published several articles on that subject in the Agn- 
cultural Journal of India. I have got out 2 memoirs in my own name, for 
one of which I obtained a science degree of the Bombay University, and I 
have a bulletin on the manorial value of the different parts of green manure; 
recently I have submitted a paper on tlie economic method of green manuring 
to the Science Congress. 

A.2820. How many of these various researches were undertoken on your 
own initiative and how many at the suggestion of your superior officers?— 
Bacteriological rot and the rah system of rice cultivation were the sugges¬ 
tions of my superior officers; the bio-chemical decomposition of green manure 
and others organic manures was taken up by myself, after I had assisted Mr. 
Hutchinson in some of his work. Tho independent memoirs were practically 
on my own suggestion; they are of theoretical value only; the bulletin and 
Science Congress paper that I am talking'of are but the development of my 
own work on the decomposition of green manures and other organic manures. 

A.2821. In that work, you received no assistance whatever from the Head 
ot your section?—Nothing except encouragement and discussion on some of 
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the q^miiomj but without the encouragement of and disouseion with the 
Head of the section it would not have been possible to carry it out. 

A.2822. That is precisely the point I wanted from you. In reply to the 
Chairman you stated that when problems of research are undertaken, the 
Heads of sections do not take the trouble to explain the scheme to you as a 
whole and do not take you into confidence when they chalk out their lines of 
research. Has that been your own experience in your own work?—^The pro*- 
blems that f was dealing with generally had no concern whatsoever witli 
the Heads of the different sections. They were entirely taken up in our owJ\ 
laboratory. 

A. 2S23. I am oiiJy talking about your own section?—When joint schemes 
are discussed with the Heads of the sections then there is a possibility of 
this happening. When the problem is carried out in one laboratory and is 
confined to one laboratory then this aoee not happen. 

A.2824. So lar as your own work is concerned you have no complaint?-' 
No. 

A.2825. Have you read much abauo the research organisations of other 
countries?—I have read something; not much. 

A.282(>. 8o the reniarlis that you make here with regard to research organisa¬ 
tions are based on insufficient knowledge?—There is a difference. Person¬ 
ally I may ’'not be acquainted w'ith them, but the other members who drew 
up the answers and made suggestions have had a certain amount of knowledge 
ot research organisations. 

A,2827. Then you make suggestions with regard to the Provincial depart¬ 
ments of Agru'ulture, Have you followed their work closely ? How activities 
like demonstration and propaganda aie carried on? I want to know whether 
you are in touch with the Provincial Departments of Agriculture?—*We are to 
a certain extent; 1 am personally witli one or two Provinces and the other 
members with othei* Provinces. 

A.2828. When drawing up this precis did you consult the members of 
your Association ?—Yes. 

A.2829. Has any member of the A.ssociation any knowledge of rural eco* 
nomicjs or rural conditions?--W^'e have got a knowledge of rural conditions, 
but have not made a study of rural economics as an academic subject, 

A.28,‘30. Mr. fkilrrri: Do I gather from your answer to Prof. Gangulee's 
last (iuostion that your Association does not interest itself in rural economics? 
—Jt has interested itself m rural economics; but we have not got a know¬ 
ledge of rural economics as studied, say, in the colleges. 

A.2831. On page 291 there is a note about the average yields in various 
( uuiifnes. Is that a fair sample of the economic knowledge of your Associa¬ 
tion?—You mean the figures that we have given? 

A.2832. Yes?—We have given these figures from the different references 
that we could get. 

A.2833. You have deduced from those figures that wo are not producing 
as much as we should. Is that a fair sample ot the economic knowledge of 
your Association?—! do not know whether it is economic knowledge, but we 
think that, Ixicausc other countries are producing more and there is a ]:iossi- 
bility of getting greater yields in these different commodities, there is no* 
reason why, unless proved to the contrary, our country also should not come 
to the same position as that arrived at in other countries, 

A.2834. Which do you thinlc has a higher yield in wheat, the United 
States of America or the Punjab?—We are talking of the whole of India; we 
have not specially studied the Punjab wheat. But I enquired and found out 
that the yield of wheat in the Punjab comes to about 17 to 22 maunds in the 
irrigated tracts. 

A,28.‘35. Sir G'aiiga Bain: Y'ou enquired from where —From tlie Lyallpur 
College students who had come to the Science Congiess. 

A.2S36. Mr, Calvert: On pag« 292 you say, ** we shall not only lose our 
hold (of the export markets) with disastrous consequences to our agricultural 
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oommunity, but also our domestic markets may be invaded by foreign pro¬ 
ducers as they have done in the case of sugar.’’ Do you think those two pro¬ 
cesses (taij go on together''—I think the losing of the home markets would 
come subsequently, .subsequent to losing our export markets. 

A.2887. Mr. Kamat: With reference to your remarks about a certain pro¬ 
portion oi appointments in the higher service being given to deserving candi¬ 
dates in the lower groups (page 294) will you please tell me what 
IS precisely the present difficulty H Is it statutory or is it under the executive 
rules or whut? That is to say, supposing there is a man who has distinguish¬ 
ed himself here at Pusa by scientific work, is there any inherent difficulty in 
the way of his being taken up by a Minister of a Province for a superior 
post in the Provincial Service?—There is no statutory difficult in theory, 
but in practice we find that men here are not taken up by the Provinces. 

A.288^. You have gone through the Lee Commission’s recommendations, 
I presume r—Yes 5 we have. 

A,2889. They have made it perfectly clear that recruitment for the Agri¬ 
cultural Service i.s now entirely in the hands of the Ministers?—Yes. 

A. 2840 . And if they choose they can obtain their recruits through the 
Public Ser\ice CommiHsion which ha^ now been appointed?—Yes. 

A.2841. Under the circumstances is there a clear-cut statutory difficulty? 
Or is it only due to the present op<"raiion of executive rules? Have you 
ascertained that?—The difficulty is only in practice; it does not exist in 
theory. 

A.2842, So it is only the practice yon have to break down if you want your 
point in be —Yes 

A.2848. On page 294, arnougsi the list of handicaps you cite the instance 
of lack oi knowledge of cultivators’ problems on the part of the officers here. 
You say “ Agricultural Experts who are recruited from abroad are sometimes 
inclined to transplant the methods obtaining in their country without modi¬ 
fying them according to the lo(ial conditions and you quote the instance of 
cattle hroeding by crossing the country cows wdth imported bulls. Your 
Association thinks that this method ol cross breeding is entirely on the wrong 
lines?—Without having dealt with the indigenous breeds by themselves, it 
was wrong to have paid so much attention to cross breeding. 

A.2844. Is there an 5 ' other instance which you have in mind, broadly 
speaking, which could be cited by your Association to show that research work 
carried on by the superior officers here is on the wrong lines? I want you to 
be perfectly outspoken.f’—You mean the research ivork done by the experts 
The Association has had no definite instames pointed out by its members. So 
I am not just now in a position to say anything. 

A.284.‘>. Y’ou have no particular instance in mind?—Just now T cannot 
say. 

A.2846. It is a question of the interests of science; it is not a question 
purely of Subordinate and Superior Service?—^But the position is this. Un¬ 
less 1 am given definite instances by the members I am not in a position to say 
anything. 

A.2847. I need not go into the scientific part of the question. I am just 
asking you to give an illustrative instance to show how the lines on which 
the superior officers are working do rot reflect the needs of the cultivator?— 
I have not got any other instances just now but if you want instances that 
the members bad in mind T can give them later on. 

A.2848. I do not w^ant to go into the merits of cross breeding, but this 
instance is quoted by you just to show that there is not that friendly OO' 
operation and-that exchange of views between the superior officers here and 
the assistants when working on a problem that is desirable; is that what you 
mean by quoting this instance? I wish to make myself perfectly clear. The 
question I am asking you is not whether their method of cross breeding Is 
righi. or your idea of breeding is right. You may be right or they may be 
-right; that is entirely a different question. But you cite this instance in 
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your honest belief that the superior staff in their lines of research are divorced 
Irom the needs and the minds of the oultivatdrs; is that right P That is the 
honest belief of your AssociationP—Yes; that is so. 

A.2$49. And therein lies the germ of your complaint?—^Yes. 

A.2B50. That the superior officers do not consult you or take you into 
their confidence when they chalk out their lines of research?—Yes. 

A. 2851. What you further desire is a freer exchange of views?—^Yes. 

A.2852. A more friendly discussion^ on and off, between assistants collec¬ 
tively or individually and the superior officers collectively or individually?— 
Yes. 

A.2853. Therefore the question of comradeship only resolves itself into a 
freer excliange of views with a more friendly feeling?—^Yes. 

A.28t54. Notiiing further than that? How many members are there in 
the Science Section of your Association ?—1 cannot give you the exact number 
but there are about 40 or 50 members. It began with 47 members but now it 
has 38. 

A.2B5o, That you have formed yourselves into an association itself shows 
that you are beginning to have a sense of brotherhood?—^Yes, 

A.2856. The fact that you have set yourselves the task of taking up some 
research work, independently of the xuoblems assigned to you by your super¬ 
iors for solution, itself shows that you desire to work on a voluntary basis 
ai>art from your official duties?—We take up scientific subjects for discussion 
at the Pusa Scientific Association. 

A.2H57. And although at the present moment yon may not have systema¬ 
tised and standardised your lines of lesearch work which you are doing on a 
voluntary basis, still that spirit ought to be encouraged?—^Yes, 

A,2858. To a man of science this should be regarded as a healthy sign?— 
Yes. 

A.2i559. Sir Oanga liam: When yen speak of land being given by Govern¬ 
ment to unemployed students, whore are the lands of which you are think¬ 
ing; can you give me specific lists of lands which Government could distri¬ 
bute?—Nr), W'o have no specific lists. 

A.2860. Then are these Government lands?—We understand there are 
some colonisation schemes under Government and Government has got some 
lands. 

A.2861. Do you suggest under your scheme that Government should give 
these lands to students for nothing as a gift, or should sell them, or what?— 
We have suggested that the price of the land should be paid at the rate of 
about 3 per cent per annum and be realised in tlie course of 60 years, the 
owner after this period holding the land in fee simple, as is done for the 
landless in Ireland. 

A.2862. Do you mean that Government should borrow at 6 per cent and 
lend at 3 i)er cent, because 5 per cent is the Government rate now?—No. If 
we take the value of the land as being 100, Government should realise 180 
per cent in 60 years; that is our idea, 

A.2863. But should Government do this with its own lands or should it 
buy the land?—Use its own lands. 

A.2864. But Where are these lands belonging to Government?—^You want 
to know a specific area? 

A.2865. I w'ant to have a list of the Government lands which Government 
could give to you?—We have not prepared any specific lists of that kind. 

A.2866, you send me such a list.?—^Yes, if ft is available. 

A.2867. T ask you for it. Since this Association has been recognised by 
Government, have you sent the proceedings to Government?—Not all the pro¬ 
ceedings but we send in, annually, the report .and the exact number of mem¬ 
bers. 

A.2868. Are you not bound to send the proceedings?—They have not 
asked us to send the proceedings in detail. 
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Then it is their fault, 

A.2869. The Chairman: Have yen yourself come across instances where 
subordinate members of the scientific staff engaged in detailed operations 
ill connection with some scheme of research have not been told what that 
scheme of research was?—It is difficult to say because, so far as I myself 
am concerned, if the Head of the sec lion did not tell me everything, I went 
to him and worried him until I got the information as to why he required 
a certain exi^eriinent to be carried out and why he did not wish other experi* 
ments to be carried out; thus 1 got the required information; but I find that 
other Assistants have not adopted that practice; they have perhaps not been 
encouraged to ask such questions, and therefore the complaint has arisen 
from them. 

A.2870. Can you give me a single instance in which Assistants, other than 
you yourself, have failed, either through lack of the necessary initiative to 
ask, for information, or through lack of sympathy on the part of their chief, 
to inform themselves or be informed?—It would be difficult to give an in¬ 
stance oil the spur of the moment. 

A.2871. 1 am only asking for a concrete instance. Can you give me a 
concrete instance?—if we have to give a concrete instance, I think 1 would 
rather give it in writing later on than publicly here. 

A.2872. Then perliajis yon would put in two typical instances. Will you 
make a note of that?— Yea. 


(The Witness withdrew.) 

The then took eiudenct in the iUntral Frovlnees, the United 

Frovinevs and Delhi from 17th January to 2^nd February 19tl7. For the 
proceedinys of meetings^ except the evidence of Mr. G, S, Hardy and Dr. D 
U. Meek irhich fid]<nvs see Vohtm*'^ V7 VII and VIII. 
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Tlie Aiisociajbioto is of opinion tha<. a survey of the cultivator's problems 
should be made through the agency of the Agricultural Organisers, i.e., (the 
district and sub-divisional agricultuial o0icers with the added function of 
enquiring from and discussing with the actual cultivators as to their needs 
And the diflSculties the cultivators have to contend with). 

Out of the problems thus surveyed the problems requiring solution will 
naturally be distributed by the Agricultural Department among its different 
experts. This practice should be regularly followed and the department should 
thus keep itself more in touch with the actual needs of the cultivators, than 
direct its attention to experiments on machinery or manures which the 
cultivator cannot afford to buy at present. That is what we mean. 


Mr, N, V. Joshi. 



836 


Satinrdayi February 19, 1927^ 
DELHI. 


Present : 

The Marquess of Linlithgow, D.L. {Chairman), 


Sir Henry Btavbley Lawrence, 
K.C.S.L, I.C.S. 

Sir Thomas Middleton, K.B.E.. 
C.B. 

Rai Bahadur Sir Ganga Ram, Kt., 
O.LE., M.V.O, 


Sir James MacKenna, Kt., C.J.H.r 

ICS 

Mr. H. Calvert, C.T.E., T.C.S. 
Professor N. Gangulbe. 

Dr. L. K. Hyder. 

Mr. B. S. Kamat. 


Mr. J. A. Madak, T.C.S. 
Mr. F. W. H. Smith. 


> 


(Joint Secr'ctaries.) 


MR. G. S. HARDY^ I.CS., Member, Central Board of Revenue,^ 
Government of India. 

Memorandum piepared by the Government of India on Tariff Concessions granted in 

aid of Agriculture. 

The concessions given may be classified under 4 main heads: — 

I. Manures. (Item 9 of the Statutory Import Tariff Schedule): 

II. Agricultural implements. (Item 15); 

Til. Dairy appliances. (Item 16): and 

IV. Watc^r-lifts, sugar mills, oil-prcsses, and jiarts thereof worked by 
manual or animal power. (Item 18.) 

These are dealt with seriatim below : — 

1. Manures, all sorts, including animal hones, have always been exempt 
from Customs duty. Prior to the passing of the Indian Tariff Act, XVI of 
1894, they were exempt as they were not mentioned in the schedules of the 
Tariff Act, VIIf of 1894, and there was subsequently no authority to tax them. 
They were mentioned for the first time in the Tariff Act, XVI of 1894, where* 
they were shown as free from duty. Although there is nothing specific on the* 
point, their exemption is no doubt due to their value to agriculture. 

Chemical manures of certain kinds were subsequently made free from duty 
in 1898 in deference to the views of His Majesty’'s Secretary of State for India, 
who suggested that chemicals which were imported exclusively for use as 
manures and could not be converted to other uses, except at a x)rohibitivo cost, 
should be exempted from duty. When the general rate of import duty was 
raised from 5 per cent to 74 per cent ad valorem in 1916, it was at first* 
proposed to make manures including chemical manures, liable to import duty 
at 24 per cent, but the items were retained on the free list at the instance of 
the Secretary of State. Since then it has become the accepted policy of 
Government to admit free of import duty chemical preparations used as 
manures which satisfy the conditions laid down in 1898 and additions to the 
list of exempted manures have accordingly ])een made from time to time. The 
existing list reads: — 

“ 9. Manures, all sorts, including animal bones and the following chemi¬ 
cal manures: basic slag, nitrate of ammonia, nitrate of soda,. 
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muriate of potash, sulphate of ammonia, sulphate of potash, kainit^ 
salts, carbo lime, urea, nitrate of lime, calcium cyanamide, mineral 
phosphates and mineral superphosphates.’’ 

II. Agricultural implements when constructed so that they can be worked 
by manual or animal power were liable to the general rate of import duty, 
viz,^ 6 per cent up to November 1903.* Agricultural machinery worked by 
power other than manual or animal, however, came in free of duty as m^hi* 
nery. This position was considered illogical and certain machines restricted 
to purely agricultural uses but worked by maiuial or animal power were 
exempted from import duty in November 1903 by Notification under S^tion 
33 of the Sea Customs Act. It was also stated that additions to the list bo 
made from time to time as other improved implements come into use. Parte 
of exempted agricultural implemente which can be readily fitted into their 
proper places in the implements for which they are imported and cannot ordi¬ 
narily be used for purposes unconnected with agriculture were admitted tO’ 
the concession in 1908 by executive instructions. 

In 1916 an import duty of 2^ per cent ad valo-) cm was levied on machinery 
and component parts worked by power other than manual or animal for the 
first time, but agricultural implements and parts thereof worked by animal or 
manual labour were retained on the free list at the instaucre of the Secretary 
of State. Tile position before 1903 was thus reversed iii 1916, t.c., agricultural 
implements worked by inaniial or animal power were allowed free while those 
worked by other power had to pay duty at variable rates. This anomaly was 
rectified by Commerce Department Notification No. 6573. dated 2nd October 
1920, which extended the exemption to the agricultural implements and com¬ 
ponent parts to those worked h,y power, other than manual or animal. Statu¬ 
tory effect was given to this decision when the Tariff Schedules were revised' 
in 1921. 

New" forms of agricultural implements not ordinarily used for purposes 
other than agriculture have been added to the free list wliuli now" stands as 
under: — 

15. The following Agricultural Implements, namely, winnowers, 
threshers, mowing and reaping machines, binding machines, eleva¬ 
tors, seed and corn crushers, chaff-cutters, root cutters, ensilage 
cutters, horse and bullock gears, ploughs, cultivators, scarifiers, 
liarrows, <'lod-crushers, seed-drills, hay-tedders, hay-presses, potato 
latex spouts, spraying machines and rakes; also agricul¬ 
tural tractors; also component parte of these implements, machines 
or tractors; provided that they can be readily fitted into their 
proper places in the implements, inachim^s or tractors for which 
they are imported, and that they cannot ordinarily be used for 
purposes unconnected w"ith agriculture. 

III. Dairy appliance !^,—When making suggestions in 1903 as to the agricul¬ 
tural imidemcnts to be exempted from duty, dairy machinery and apx)}iancaft- 
were mentioned by the Inspector-General of Agriculture, but these articles 
did not find filace in the notification eventually issue<l. Subsequently, in 1904. 
the Inspector-General of Agriculture specifically asked that dairy machinery 
of every description might be exempted, and the then Revenue and Agriculture 
Department expressed the view that the dairy industry, which was an exten¬ 
sive one, should lie fostered as far as possible. As a result, certain dairy 


* With the exception of water-lifts, sugar mills, oil-presses and parte 
thereof. 

t Under Government of India, Finance Department (Central Revenues) 
Notification No* 18, dated 17th June 1926, the following agricultural machines 
are also exempt from payment of import duty: — 

Beet Pullers, Broadcast Seeders, Corn Pickers, Corn Shellers, Culti 
Packers, Stalk Cutters, Huskers and Shredders, Potato Planters - 
Lime Sowers, Manure Spreaders and Listers. * 
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-applifUKjf^s, wJjt n rojistructed so that they can be worked by manual or animal 
power, were exempted. Like eoneesaions (1) and (II) this concession was also 
eontinued in 1916. In 1920 parts of dairy appliances which can be readily 
fitted into their proper places in the appliances for which they are imported 
and which cannot ordinarily be used for other than dairy purposes, were 
exempted from duty and for the reasons explained in (II) above, the con¬ 
cession was extended in 1921 to the dairy appliances and component parts 
worked by steam or other power. 

The existing entry in the Tariff Schedule reads as follows: — 

10. The following Dairy Appliances, namely, cream separators, milk 
sterilizing or pasteurizing plant, milk aerating and cooling appa¬ 
ratus, churns, butter dryers and butter workers; also component 
parts of these appliances, provided that they can be readily fitted 
into their proper places in the appliances for which they are im¬ 
ported, and that they cannot ordinarily be used for other than 
dairy purposes.” * 

In addition milking machines and such component parts thereof as can readily 
be fitted into their proper places in the machines and cannot ordinarily be 
used for other than dairy purposes, have been exemi)ted from import duty by 
the Central Board of Revenue Customs Notification No. 7, dated the 6th 
February, 1927. 

IV. The exemption in favour of water-lifts, sugar mills, oil-presses, an^ 

,parts thereof, goes back to 1894 (r./. No. 13 of Schedule TV to the Indian Tariff 
Act, XVI of 1894). The Select Committee appointed to consider that BilJ 
observed: We have exempted from duty water-lifts, sugar mills and oil- 

presses as well as all iuachiiu»s ordinarily used in the process of husbandry or 
for the preparation for use or for sale of the products of husbandry which the 
'Governor-General in Council may by notification exempt.” During the gene¬ 
ral revision of 1921, ai suggestion was made that the exemption in respect of 
water-lifts, sugar mills, oil-presses and parts thereof worked by manual or 
animal power might be cancelled but the point w^as not pursued further and 
they still continue to be on the free list, while those worked by power other 
than manual or animal pay import duty either at 2i per cent, under item 
No. 51 or 15 per cent under item No. 96 of the Statutory Tariff Schedules. 

The existing entry reads : — 

“18. Watcr4ift.<i, sugar mills, ail-preshcs, and parts thereof, when con- 
strur'tecl so that they (*an be worked by manual or animal power.” 
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Rtfiiks to tilt Qtotdoimiifv. 

QuisspoN 21.— Tabxffs and Sea Fbbights. —Except in bo far as the general 
tariff raises the cost of living to the cultivator to a small extent, the Customs 
iiriportera* duties do not seriously affect the prosperity of the Indian cultivator. 
The Commerce Department memorandum* contains a list of the many con¬ 
cessions given to the agricultural industry, but of these it may be said that 
they form a patchwork of individual ideas rather than a carefully thought-out 
and well-balanced scheme. 

2. I express no opinion as to whether it is desirable that all raw materials 
or accessories of the industry should be admitted free, but will merely indicate 
some of the directions in which the present concessions fall short of this 
standard. Item 15 of tlie Tariff which deals with Agricultural Implements 
relates only to certain specitiod instruments. The Government of India have 
generally proved willing to add to that number any that may be brought to 
their notice whose primary purpose is agricultural. But to make additions to 
the list takes time, and concessions cannot legally' be given with retrospective 
effect. An alternative course would be to make all agricultural implements 
free without specifying any by name. To this there is the objection that it 
would throw on Collectors of Customs the onus of deciding whether a particular 
article fell uiOiin the cleftiiition. Different- decisions might be given at 
different ports; afit^r a time the discrepancy would he discovered and the 
Central Board of Beveiiuo would issue a ruling, and in this*way a body of 
case-law would grow up round the item. Novr this is an admitted defect in 
other juirts of our tariff wliieh has recently been the subject of severe criticism 
from the Associated 01iamh<*rs of Commerce, w^ho have complained that under 
many heads the tariff itself is vague and that the case-law which elucidates it 
is not available to the imblic. 

3. Items 16 and 18 are similarly siiecific. Item 9, Manures, is specific only 
so far as chemical manures are concerned, and in respect of additions to this 
list ihe policy of Government is to include only such chemicals as cannot be 
ordinarily used without further expense for other purposes. 

4. Grain and pulse are free, and in so far as they are imported for seed 
purposes, this con'^titiitos a concession. Imports for food purposes only occur 
in considerable quantities when there is a shortage in India, c.r;., in 1926-26, 
when wheat exports fell from 1,111,000 tons to 212,000 tons, 35,000 tons of 
wheat were imported from Australia, so that freedom from duty can hardly 
be regarded as affecting the cultivator adversely. 

5. Seeds, seedling plants and cuttings are liable to 15 per cent duty and 
im})orted materials used for irrigation schemes are subject to the appropriate 
rate of duty. 

6. Otluu* parts oi the tariff hearing indirectly on agric ulture are the duties 
on agricultural produce. As has been mentioned above, grain and pulse are 
free. Raw cotton is also free, but consists for the most part of Kenya cotton 
of which about half is re-exported. The other important items are sugar,’' 

fruits,” and vegetables ” and spices.” 

The specific duty on sugar (Rs. 4-8 per cwt. for white sugar and Rs, 4 
for brown! is at present equivalent to an ad ralorem duty of about 371 per 
cent. 

8. The duty on fresh fruits and vegetables is 15 per cent and its rise from 
5 per cent to this figure appears to have had a definitely protective effect since, 
despite the rise in prices, the value of imports has dropped from 20 lakhs 
in 1913-14 to Rs. 174 l«hhs in 1925-26. 

9. On spices the duty is also 15 per cent but in this case the rate does 
not appear to have had a depressing effect on the import trade which has 
risen from 63,704 tons in 1913-14 (including 66,904 tons of betel-nuts) to 
70,600 tons (including 63,584 tons of betel-nuts) in 1926-26. The Customs 


*Vide pages 336-338. 
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revenue from spices iu tiie latter year was 50 lakhs, and the amount has 
<been inoreasiug annually. * 

10. The export duties affecting agriculture are those on rice and jute, 
^[’hese are discussed in paragraphs 164—167 of the Report of the Indian Taxa¬ 
tion Enquiry Committee, 1924-26. The rates of duty are:—3 annas a maund 
on rice and Rs. 4-8 per bale of 400 lbs, on raw jute. 

Question 2().— Statistics. —I would commend to the attention of the Com¬ 
mission the method adopted in Burma for the preparation of the final rice 
forecast. The forecast is made at an annual conference presided over hy the 
Settlement Commissioner at which the Collector of Customs and the leading 
rice merchants are present. In Bengal the jute forecasts are prepared by the 
Director of Agriculture without the assistance of trade advice. They are thus 
much less accurate than they might be. They are kept secret up to the 
moment ot publicatioii, are the subject of considerable gambling, and fre- 
vquenily exercise disproportionate effect on the trend of prices. 
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Omi Cfiteiet. 

A.2873. The Chairman: Mr. Hardy, you are a Member of the Central 
Board of Beveiiue and you are one of the two Members of the Board?—^Yes. 

A.2874, Your colleague is in charge of accounts and you, Mr. Hardy, are in 
charge of Customs matters?—-We deal with important matters jointly, but I 
deal principally and primarily with Customs and one or two other matters and 
my colleague primarily with Income-tax. 

A.2875. Officially there is no division of responsibility?—No. 

A.2870. What are the functions of the Board?—To administer the revenue 
^llecting departments of the Government of India, at least the principal 
revenue collecting departments, income-tax, customs, salt, excise and stamps. 

A.2877, You have provided us with a short note of the evidence which you 
wish to put before the Commission. Have you anything in addition to that which 
you have \yritten w?‘«cli yon would like to say at this stage?—I do not think so. 
I am afraid this note has been prepared hurriedly as 1 got the Government of 
India’s memorandum wbi< h was prepared by the Commerce Department only 
on Tuesday’ night. 

A.2878. Amongst other things, I think we should like to have from you 
some measure of the practical difficulties involved in granting further con¬ 
cessions to agriculturists in the shape of free imxiort under license or other 
such concession>. 1 take it that the jirinciple of allowing free import under 
control to apin-oved persons or firms is established in India?—I would nc^ say 
that; administratively wc rather dislike giving concessions to people; we 
prefer that the concessions should be for a particular article, no matter by 
whom it is imported. 

A.287lb Are there no cases in which persons or firms have certain facilities 
granted?—Yes, there are one or two, but we w^ould like to reduce them as 
much as jio^^ible. 

A,2880. I take it that, broadly speaking, there is a conflict of interest 
between the industrialist in India w*ho wdshes to be protected and the agri- 
eulturist who wishes to import free of duty?—Yes; I sup])ose there is a conflict, 
in respect of certain articles at any rate. 

A.2881. 1 suppose the industrial concerns are very active in pressing their 
ease upon you?—Their case is now dealt with by the Tariff Board when they 
are actually asking for protection. On the other hand, the demand for free 
entry for an article which is manufactured out here w^ould presumably not be 
given by the Government of India without considering the possibility of such 
a concession damaging manufacturing interests here. 

A.2882. And who would speak on behalf of the cultivators in a matter of 
that sort?—I suppose the routine procedure would be to consult the Depart¬ 
ment of Education, Health and Lands. 

A.2883. But it is a fa<;t, is it not, that agriculture being in the main a 
business carried on by small and detached units, agricultural interests are not 
likely to be quite as vocal where they conflict with those of industrial concerns 
as are those of the industrial concerns?—I cannot remember any case ir which 
a concession proposed for agriculturists was dropped on account of the exist¬ 
ence of such vested interests. 

A.2884. Take the case of nitrate of potash. Are you familiar wdth that? 
Nitrate of Potash, as you know no doubt, is used as a manure and it is also 
capable of being used as the raw material in certain processes of manufacture 
and I understand that there is a tax upon nitrate of potash imported into 
India?—^Yes, it is subject to the general rate of duty as it is not one of the 
manures whi<*h have been definitely specified. 

A.28B5. Is that not a case in which the interest of the agriculturist is rather 
likely to go by default?—I am not sure that we have ever heard, until a few' 
weeks ago, of any imports of nitrate of potash for nianurial purposes. I am 
not sure whether we show the figures separately in our Trade Reports. It is 
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produced in very large quantities in India and exported in very large quanti* 
ties also. 

A. 2886. I do not wish to exaggerate the importance of a particular case. 
J am only trying to get from you the general way in which your department 
and the other departments concerned regard these matters?—^Yes: the imports 
for 1920-21 were 35 out, ; for 1922-23, 48 cwt.; 1923-24, 21 cwt.; and the next 
two. years they were niL* 

A.2887. Mr. Calvert: What is the advantage of the import duty then if 
there is no import ?—There is no particular advantage in this case; it has never 
heen suggested that it should be removed from the general list. All other 
articles not otherwise s}>ecihed '' are liable to 15 per cent duty and I think it 
only a few weeks ago that somebody importing some nitrate of potash alleged 
to be for manurial purposes asked that it might be passed free, and it was 
merely pointed out to him that it was not on the tree list at the present 
moment. 

A.2888. The Chairman: It has also been suggested to the Commission that, 
for instance, hersccm (Egyptian clover) seed might bo imported under [iroper 
safeguards into the country free of duty. Would that be a difhciilt matter to 
arrange?— 1 do not think so: but for what purpose would the safeguards be 
required ? 

A. 2889. As regards huseeni I imagine there would be no need for safe¬ 
guards, I was thinking of a case where the seed might be used for feeding 
purjtases as well as for sowing?—We should prefer to have it free altogether 
I think. 

A.2890. You would try to avoid leai ing anything to the discreiion of your 
officers at the port?—Yes, that is so, because tln‘ institution of inquiries might 
be embarrassing; moreover they have not got the staff to carry out such 
inquiries. I think myself that probably a seed of that, kind uould have to be 
disinfected on arrival. 

A.2891. Under another set of rules? Jt is of course imported at the 
moment, and the rules as to quarantine or disiniei*tion would apply to that?— 
I do not know whether it falls under those rules, but Sir James MacKenna 
would probably know. 

8ir James MaeJienna: 1 think so. 

A.2892. TheCha'irvian: Do you often have laid bclnre yon represeiitatioms 
trom the Imperial Agricultural Doparimeni or Provincial Agricultural Depart¬ 
ments? Do they come straight before your Board?—I think we very rarely 
get sucli representations; we get representations generally from importers. 

A.2893. In the present conditioii.s of development, would you expert the 
interests of the cultivators as a whole to be watched by the Departments of 
Agriculture?—I think so. ! say we do not get representations from them, 
but we have, I think, on a number of occasions had representations from im¬ 
porters asking that a jiarticular agricultural implement might be put on the 
free list. Such representations arc accompanied by the support of the local 
Agricultural Department and very often the implement in question is added 
to the free list. 

A.2894. As regard.s the importation of agricultural implements your exist¬ 
ing practice is to hav'^ a, dotaileil list called the free list and various types, 

* India produces large quantities of saltpetre and has exported annual 
quantities in the last 5 years ranging from 6,600 to 11,700 tons. The average 
price was lbs. *17 per cwt., while for the very .small quantities imported (5 tons 
in 5 years), the average price excluding duty was Rs, 50 per cwt. It is highly 
likely that the imports consisted of refined saltpetre and that the importer 
who recently imported some for manurial purposes into Madras must have 
been ignorant of the fact that he could have obtained any quantity at much 
lower prices from the Calcutta market. The export trade has fallen off consi¬ 
derably in the last few years and there is no doubt traders would Only be too 
glad to sell for industrial purposes. 
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are put on to that list as they develop P—Rather as they come to notice on 
im|>ort. These implements come under item 16 in the first part of the tariff 
which consists of items which are free of duty, 

A.2896. And you prefer that to the alternative method of granting ft'oe 
import to agricultural implements, and of building up what you call a system of 
casd^aw in order to decide which implements may properly be regarded as 
** a.gricultural implements —^Yes. 

A.2896, So that there again you are. concerned to ease the responsibilities 
of your ofiicialR ?—I do not know really if we as a department or I as an 
ex-OolIector of Customs would mind very much, but I think it is the importer 
really who is concerned because he does not know what duty he has got to pay 
unless the specific article or articles are mentioned in the list. Probably the 
other method in a way would tend to make these things easier for him, because 
if the thing was a genuine case it would get through at once instead of its 
having to wait for a reference to be made to the Government for a notification 
to be issued or for the tariff to be amended; and the tariff can only be amended 
ordinarily once a year. 

A.2897. Sir James MacKenna: 1 do not suppose you are prepared to express 
an opinion on the suitability of removing the import duty on agricultural 
products or implements?—From what point of view do you mean: from the 
administrative point of view, the revenue point of view, or the protective point 
of view? You have got to consider all points of view. We have to consider 
the position at any rate from the administrative point of view. 

A.2898. You are really more concerned with the application of the tariff 
schedule which is laid down and you cannot express an opinion on the suit¬ 
ability or otherwise of getting rid of a particular import duty ?—We are also 
concerned with the tariff policy in so far as it is the basis for our revenues. I 
might say that the other departments of the Government of India would not 
initiate any change in the tariff policy without hearing our views on it. 

A.2899. The particular point I wanted to put to you is that at present there 
is a 16 per cent duty on seedlings, plants and cuttings. I do not suppose you 
can express an opinion as to the advisability of getting rid of that?—I do not 
think we should lose very much duty as things go at present. 

A.2900. Sir Henry Lawrence: Wliat is the revenue from those heads?—The 
actual revenue is not recorded but the value of imports of living plants, in¬ 
cluding bulbs and seed for sowing, was only 1§ lakhs last year; it has varied 
between Rs. 40,000 and Rs. 2,00,000 in the hist five years, which means a 
maximum revenue of Rs. 80,000 from the whole head. 

A.2901. The Chahman: That is produced from the 15 per cent duty?—^Yes, 
on plants, bulbs and seeds. That would exclude oil-seeds which are recorded 
separately. This item should really he worded seeds not otherwise specified,” 
hut it says seeds for sowing,” 

A.2902. Sir Thomas Middleton: Would it include garden seeds?—Yes, it 
would; that is probably what it mainly consists of. Seeds which are also grown 
as a crop in this country would he shown under the head of that crop I think; 
for instance, grain, oil-seeds or cotton seed. 

A,2908. Professor Gangnlee : Do you think power pumps should he entered 
in the free list? I see ordinary water-lifts, when they are constructed so that 
they can be worked by animal or manual power, are free?—Yes. 

A.2904. But 1 think power pumps are not free?—No, they are 2i per cent. 

A.2905. In view of the extension of irrigation, do you think power pumps 
should he allowed in free?—I think we should have to enquire whether the 
t3rpe of pump used for that purpose is solely used for agricultural purposes or 
is also used for other purposes. 

A.2906. I see sugar mills are free if they are worked by animal or manual 
power, but they are not free wlien they are worked by power?—^Yes, I think 
that is probably a definite defect ii: our tariff. 
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A,2907. If you allowed sugar luills worked by power to come in free it might 
facilitate groups of cultivators to go in for sugar manufacture?—Yes. 

A.2908. M't\ Calvert: Am I correct in deducing from your answers that the 
levying of duty on these items such as seeds and power pumps is merely 
because you are forced to raise revenue and is not a question of policy P—-jYe8, 
1 think that is so; T am not sure that the removal of duty on them has ever 
been considered. Wliy they were not selected to be put on the free list when 
the tariff was framed in J894 1 cannot ^y at this date. Jt was considered that 
certain items should be put on the free list in order to encourage industry 
and agriculture in this (rountry. but 1 suppose they did not think of those 
particular items, and they have remained subject to the general ad valorem 
rate of duty ev<»r since, which at that time, of coiirse, was only 5 per cent but 
is now" 15 per cent. 

A.2909. The main reason for t]u*se items of revenue is fiuaucial stringency, 
not policy?—Yes, I think so, though T would not say they were definitely 
selected to be taxed for financial reasons but sinifily that their omission from 
the general tax was probaldy noi considered. 

A.2910. Y"ou have just issued a notification this nioiiih on dairy appliances? 
—Yes, we made some additions to them. 

A.2911. Cheese jiresses have been omitted from that free list: I presume 
that is just an accident?- -Yes. 

A.2912. We have also had evidence that your department lias siuh a soft 
corner in its heart for wild pigs that you have put a sjiecial revenue on wire 
netting of 15 per cent?—That is not a special duty: it is a general duty. 

A.2913. That also is not policy; it is merely due to financial stringency?— 
The position with regard to sloel is dlfterent from other items in the tariff; 
there was a specially low rate of duty on structural steel before th<* Tariff 
Board sat and considered the protection of the steel industry, and then they 
selected particular items for protection; but wire netting falls under neither 
of those heads; it was never given any sjiecial ^^oncossion as structural steel, 
nor was it protected under the heavy protective duties ; it rennains under the 
general duty of 15 per cent. 

A,2914. We liave Jiad a lot of complaints about the fumigation of plants; 
is that under you?—The actual furuigatioii jirocess is carried out in the 
Customs Houses. 

A.2915, The witnesses have complained ot heavy losses?—I have had to 
enquire into complaints of this nature and 1 generally find it comes dowm to 
this that the damage is done not by the fumigation but by the packing and 
unpacking, for which the imiiorter is responsible and not the Customs Houses; 
it generally is due to the fact that the importer has not made proper arrange¬ 
ments for jpacking and unpacking his owm plants. 

A.2916. The Chairman: In answer to Mr. Calvert you suggested that the 
absence of cheese presses from a list of dairying articles w'hich have just been 
put on the free list may be a defect in that list. Apart from the merit of 
that particular case, would you submit a list of that sort to the Agricultural 
Department?—I think it is much more likely that the proposals would come 
from them, I can find out who did make those proposals, if you wish me to. 

I am sorry to say I have not the papers at the moment, but ordinarily a sug¬ 
gestion of that kind would probably come from the department interested in 
protecting a particular industry, and their list w^oulcl probably be taken, 
subject to our being satisfied that they did not inclxide a lot of things that 
w^ere commonly used for other purposes. 

A.2917. A slip of the sort suggested may occur at any moment?—Yes. 

A.2918. Is there any difficulty in remedying the matter?—There are two 
ways of remedying it; one is to very the tariff, which is ordinarily done only 
once a year by the legislature; the other is by tbe issue of a notification which 
the Government of India could do under their executive powers; that can be 
done at once and the concession can afterwards be embodied in tbe tariff at 
leisure. 
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A.2919. Ifi that by Order-in~Council?—^No, it is by a notification by the 
C^oirernmont of India; the Sea Customs Act empowers l3ie Governor General iu 
Council to exempt any partictilar class of goods from duty. 

A.2920. A minor alteration of the kind in question could be made in that 
fashion without any delay or difficulty—^Yes. 

A.2921. Mr. Kamat: On page 339 you say that the Commerce Department 
memorandum contains a list of the many concessions given to the agricultural 
industry, but of these it may l>e said that ** they form a patchwork of indivi¬ 
dual ideas rather than a carefully thought-out and well-balanced scheme.’* 
So, the department is according to you conscious that, after all, the present 
tariff is a patchwork of individual ideas?—Perhaps, that is rather a tactless 
criticism of the Government T liavo the honour to serve, but what I rather 
intended to indicate was that most of these concessions have resulted from odd 
8^gK®stions from time to time; the suggestions have been considered and put 
in, but there has never been, as far as T know, since the general tariff was 
re-imposed in 1894 any general enquiry as to how faf we ought to go in regard 
to assistance^ to the agricultural industry and what concessions we ought to 
give them ; no comprehensive sclieiiie has ever been framed. 

A.2922. You are conscious that now the time has arrived when a compre¬ 
hensive list of concessions has to 1)0 worked out and put in a schedule?—^Yes; 
I take it that was one of tin objects of tFie Government of India in appointing 
this Commission. 

A.2923. In this couiieetion also have you ever felt another need: for 
instance, in fixing import duties on certain agricultural machinery the spirit 
of the Government of Iiidia is to give cojjoessions in the interests of agri¬ 
culture!^—ye&. 

A.2994. But in certain cases is the object of these concessions frustrated by 
the railway freights? For instance, the railway freight on sugar crushing 
mills is very heavy as they are classed as machinery? Whose function is it to 
see that your object in giving concessions is not frustrated by the railways?— 
I do not quite follow how the concession is frustrated. 

A.2925. I mean you allow sugarcane crushing mills to be free of duty?— 
Yes, but that does not mean that they pay any heavier railway freights than 
they would if they paid duty. 

A,2926. By reason of classification on the railways, however, sugar crush¬ 
ing mills, although they could be easily carried even in a brake van, are classed 
as heavy machinery and charged high freight. Is not that frustrating your 
good intention^ ?—I am afraid that is a matter for the Bailway Department. 

A.2927. I ask you who.se function it is to see that the object of the Govern¬ 
ment of India is not frustrated by the railways by wrong classification?— 
** The Governumnt of India in the Bailway Department ” I think is the answer 
to that. 

A.292S. Does not the Commerce Department deal both with these tariff 
concessions as avcU as with raihvay matters?—^To the Commerce Department 
has been assigned the subject? Tariffs, which overlaps very largely with the 
subject Customs, which has been assigned to the Finance Do])artment and is 
dealt with by the Central Board of Beveiiue. But the Commerce Department 
does not deal with Bailways. The Commerce Member has also charge of the 
Bailway Department, but only to that extent dm*.s the Commerce Department 
fteal with Bailways. The Member has two departments under him; one 
Commerce and the other is Railways. 

A.2929. But if .something is wrong in connection with railway matters, is it 
iiot his function to see to it?—It is the function of his department to deal with 
it; he may not personally deal with a particular caae. 

A.2930. Assuming the object in view in import tariff has to be co-ordinated 
with railway tariff and some one has to prevent a good object being fnistrated. 
whose function is it to see to it? Cannot the Commerce Member do these 
things?—I do not quite follow; do you mean what are his powers over his own 
Railway Department? 
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A.2931. CVrtainly?—•I suppose his powers are those of any Member of the 
Governni 01 It of India over his own department. 

A.2n32. So that if the Commerce Dei>artmeiit were to construct now a com¬ 
prehensive scheme such as that to which you alluded in your first remarks to 
me, could the Commerce Member see to both these matters?—Are you trying 
to get at this is there any advantage to be derived from the fact that the 
Commerce and Kailway Departments are under the same Member? I think 
the answer to tliat is No.” I do not think the fact that the two departments 
are under the same Member affects the matter in the slightest, 

A,2933. So that there is no hope of relief in that direction?—No particular 
hope in that direction, no. 

A.2934. Speaking of the effect of export duties on agriculture, you have 
mentioned that the duty at present on rice is 3 annas a maund?—Yes. 

A.2935. Have you heard any complaint that this duty is very heavy ?—No, 

T believe it has been so for over 100 years. 

A.2936. You have heard no complaints that it presses very heavily?—I do^ 
not remember hearing any. 

A.2937. In the case of jute the present duty is Rs. 4-8 per bale?—^Yes. 

A.2938. Can you give me an idea whether jute could stand some enhance¬ 
ment of that duty?—do not think the duty has reached such a height that 
the point of diminishing returns can be said to have been attained. But 
whether it is desirable to raise it any further is another matter. 

A.2939. Similarly, there is a specific duty on sugar now^ of Rs. 4-8 per cwt..^^ 
—Yes. 

A.2940. You say that is equivalent to an ad valoreiii duty of 374 cent.®— 
Yes, at the present prices. 

A.2941. Have you heard any complaints that it is a very high duty?—No 
serious complaints. 

A.2942. C-ould not that stand a little enhancement?—Again the point of 
diminishing returns cannot be said to have been reaijhed. 

A.2943. Sir Henry Lawrence: On w^hat price of sugar is that calculation of 
37i per cent made?—I base that on the import figures for last Decemlier. 

A.2944. On the price that ruled last December?—^Yes. 

A .2945. I was told recently that it was about 25 per cent on present prices ? 
-—Possibly you are taking 25 per cent of the gross price. I think the present 
price of sugar is Rs. 18 to Rs. 19 duty paid at the ports. The 37i per cent I 
have taken is the equivalent of Rs. 4-8 on about Rs. 13-8. 

A.2946. That would be about 33 per cent?—Yes, taking a rough figure. 

A.2947. Would you like to tell us anything about the complaints which have 
been made in the papers of the fact that sugar is being largely smuggled 
through free of dut^^ that is through Kathiaw'ar?—I should prefer not to 
discuss the matter unless the Commission wish to press it. Somewhat delicate 
negotiations with the Kathiawar State are in progress. We do realise we are 
losing a lot of duty and steps are being considered to stop it. 

A.2948. Apart from the loss of your duty do you consider there is any 
injury to the cultivator from that importation?—I do not think there is any 
serious injury. It is true that duty-paid sugar is being under-sold to a small 
extent ; but the difference in price is only just sufficient to enable it to be 
under-sold. At present, I think, they are finding a little difficulty in under¬ 
selling. 

A.2949. It does not depress the price of gur ?—Not appreciably, T think, 

A.2950. Have you considered that?—^No. It would do so, of course, if it 
continued. Still, as I say, we are considering steps to put a stop to it. 

A.2951. You are looking at it from the point of view of loss of revenue and 
not from that of the interest of the cultivator; that is not your affair?—Wo 
are looking at it also from the point of view of the interest of trade in other 
directions. T do not think we have considered the possibility of the price of 
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sugar being depressed and thereby affecting the price of gm. The difference 
in price between sugar that comes through Kathiawar and sugar that pays 
duty in Bombay is small compared with the annual fluctuations in the price of 
sugar. 

A.2952. Coming to the point Mr. Kamat raised about concessions for the 
importation of implements, you mentioned the necessity of having a welU 
balanced scheme. How do you siiggest that such a scheme should be prepared ? 
—Possibly this Commission might do something in that direction. 

A.2953. It will require a good deal of working out by offi(*ers in this country, 
Will it not?—Yes, I think the Agricultural Department might consider those 
agricultural implements which are on the free list and make as comi)rehen8ive 
a list as they can of articles which they consider should be added to that list. 
What happens at present is that all the recent additions to that list have been 
the result of the importation of some new American or British invention. The 
importer brings it in hoping to get it through as an agricultural implement 
exempt from duty and finds it is not on the list and that he has to pay duty. 
He inake>6 a fuss and the question is examined and the decision comes to that 
it should be exempt; and so eventually another item is added to the list. That 
is the way the thing is done at present ; but possibly when the Commission is 
in England they might collect a good deal of information as to types of agricul¬ 
tural implements which could he \itilised in India. Nomenclature is ratlie^ 
difficult in that connection. Tf you look at the names of implements in this 
list you will see wdiat I mean. There are things like ** Cultivators ’’ (J have 
never been quite sure what a Cultivator ” is), ensilage cutters, root cutters, 
and so on. There are various things still exempt by notification which may 
be added to the free-list in due course by legislation. It is always difficult to 
make a complete list of articles tailing under a general definition and however 
big the list you cannot altogether avoid having several things which havo been 
left out coming along later and claiming to l>e put in. 

A.2954. Your suggestion is that the Agricultural Department should be 
called on to work out a detailed policy inehiding, of course, the question of the 
free importation of seeds and plants and everything else that may be required 
to assist the cultivators in this country r—Yes. 1 think the initiative must 
come from them. 

A.2955. Sir Unm : It ha'*' been represented to us by implement 

makers in this country that they caimot compete with foreign implements 
which are admitted free because those implements are made from raw mate¬ 
rials wdiich have paid no duty, whereas people wdio manufacture implements 
in this country have to use raw materials W’hich have paid a high duty of 
40 per cent or something like that —Very often there is a high protective 
duty, 

A.2950. What lueasure.s would you propose to mitigate that hardship?—It 
is one of the difficulties which always arises from a protective policy. Dis¬ 
crimination in favour of one industry is very apt to affeet another adversely. 

A.2957. Would you suggest anything in the tvay of a counter-rebate, or 
something like tliat '^—As a ('iisioms officer that is not a proposal I should like. 
It would be a very difficult proposal to wwk: it w^ould be difficult to give a 
small manufacturer a thousand milt^s aw'oy from the port a rebate on steel he 
is using for manufacturing Jiis implements, 

A.2958. Wliat are the latest orders with regard to your relations w^th 
Indian States? Do you give a rebate to them on everything they import?— 
No. A distinction must be made between Indian States having no sea. frontier 
and those wiiich have. As far as the former class is concerned, we do not 
give rebates except to Kashmir and Jammu, but States having a sea frontier 
are in a peculiar position and as far as they are concerned we have different 
arrangements with different Btate.s. 

A.2969. Do you not think that smuggling may occur through such States.?— 
,1 should think it is quite possible. 

A.2960. How do you protgot yourself against that?—As I told Sir Henry 
Lawrence, we are very much concerned at the moment about that particular 
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danger and I shatild prefer not to discuss the steps we are proposing to take 
to stop it. However, we have the matter under consideration. 

A,2961. Has your department considered any preferential arrangement by 
which you would charge more for imports from, say, Japan than for imports 
from England on chemical manures and things of that sortP—Not so far as I 
know. 

A.2962. No preferential arrangements have yet been made?—No. 

A.2963. In your list of manures you have not included sulphur. Ho you 
rharge full duty on that? That is the basis of all super-phosphates?*—That is 
irec of duty. It is not free as a manure but as a basis for manufactures. 

A.2964. Tn the case of rice coming from Burma to Bengal is no duty 
charged?—No, jieitlier an import nor an export duty. 

A.2965. Hoes power-driven machinery for refining sugar come in as agri- 
ctiltural machinery.?—In any case it only pays a duty of 24 per cent. 

2966. I want to know whether machinery imported for purposes of refining 
sugar is classed as agricultural machinery or not?—No, not sugar power 
machinery, 

A.2^7, Ho you put a tariff on fencing, Canadian fencing for example, 
which is used to keep out wild animals?—Yes; 15 per cent. It i" the ordinary 
general rate of duty. 

A.2968. Would you not class that amongst agricultural requirements?—It 
is certainly not an agricultural implement. The agriciiltural implement is a 
fiee item and not the agricultural requirement. 

A.2969. Sir Thoma,^ Middleton: In eonnection with the iTriportation of .salt 
are there any preferential duties?—No. 

A.2970. What is the duty on salt coining from Aden ?—Ils. 1-4-0 a maund. 

A.297]. That is the same as the interna] duty.®—^Yes. 

A.2972. In connection with the salt manufacture which is in private hands 
in Madras and Bombay, who maintains the bonded warehouses?—The Govern¬ 
ment maintain them. 

A.2973. Has any change recentlj’ been made in the handling ot -lalt manu¬ 
facture in Bombay? You remember, I think, that the Indian Taxation En¬ 
quiry Committee made a reference to the fact that changes were required?— 
I have seen those ijapers and my recollection is that after going through the 
matter quite thoroughly we disagreed witli the Taxation Enquiry Committee's 
rocjominendations and decided that the Bombay system nais as good as, if not 
bettor than, the Madras system which the Committee recommended and we 
deciided not to interfere with the former. 

A.2974. So that the position remains exactly as it was before the report 
of the Salt Committee of 1902 which made similar recommendations?—Yes, the 
position in regard to certain matters such as the method of weighment and 
so on. 

A.2975. Sir Henry Lawrence: "Where does the imported salt now coma 
from P- -United Kingdom, Aden, Port Said, Hamburg, Liverpool. vSpain. 

A.2976. Is the majority of it Continental salt?—No; I can give you the 
last year’s figures 0925-26); United Kingdom, 104,000 tons; Aden, 185,000 
tons; Germany, 40,000 tons; Spain, 48,000 tons; Italian East Africa, 51,000 
tons; Egypt, 118,000 tons; French Somaliland, 14,000 tons. 

A.2977. Of that^ which is sea salt and which is rock salt?—Salt from Aden 
and Port Said is certainly sea salt and 1 was under the impression that 
German salt and Spanish salt' was also sea salt. 

A.2978. So only the United Kingdom salt is rock salt?—^Yes; I think so, 

A.2979. In which part of India is the imported salt consumed ?—In Bengaf, 
Assam and Bdrma. ^ 

A.2980. Is there any importation of foreign salt into Bombay?—No. 
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A*2961. Sir Thomas Middleton: The salt which is produced in Bombay and 
Madras does not,,I understand, meet the requirements of the consumers m 
Bengal, Assam and Burma?—^They are very conservative buyers, I think. 

A.2982. It is not merely a question of the cost of shipment ?—I do not think 
so, no. 

A.2983. It is a question of the quality of the salt?—We had a very large 
quantity about 2,000 tons, of Tuticorin salt lying in Chittagong for 3 yeaw 
which the owner could not sell in order to pay his duty. We tried to see il 
we could sell it at less than the duty but there was absolutely no demand 
for it. 

A,2984. Sir Henry Lawrence: It is a matter of taste?—Yes. 

A.2985. Dr, Hyder: 1 understand you expressed the opinion (I was not 
here at that time) that the Central Board of Revenue has not accepted the 
recommendations of the Taxation Enquiry Committee. I suppose you refer to 
the arrangements for the supervision of the salt at Bombay —^Yes; I cannot 
claim very great intimacy with that particular matter, but my recollection is 
that in so far as the Taxation Enquiry Committee presided over by Sir Charles 
Todhunter recommended that we should substitute the Madras system for the 
Bombay system, we decided that we would not do that. 

A.2986. May I, in reply, point out the fact that T know those salt golds in 
Bombay and I think your people in Bombay do not know how much salt there 
is; if I were so energetic. T could take one or two golas without your knowing 
anything about it?—Is that a fact? 

A.2987. I know the Madras system is a little more elaborate and goes into 
details, but apart from that the Madras system is better in my opinion?—B 
say I do not take any personal respofisibility for that decision. 

A.2988. T think the Taxation Enquiry Committee also recommended that 
the tariff should be made subject to an examination by an expert body. Do 
you not think that the time is now come when the Tariff Board should go into 
the question of tariff item by item?—I do not think it is the business of the 
Tariff Board. The Tariff Board is merely there to consider giving discrimi¬ 
nating protection to partictilar industries; it has nothing to do with the gene¬ 
ral tariff. 

A,2889. There is no other body to consider that question in India and the 
only expert body the Government of India does possess is the Tariff Board ?— 
Would you say that the Tariff Board is a body of experts in tariffs? 

A.2990. I am inclined to say so. Do you think that the Commerce Depart¬ 
ment of the Government of India or the Central Board of Revenue are capable 
of subjecting the tariff to the minutest scrutiny?—I hope that any opinion 
that I may express may not be construed os committing the Government of 
India on the subject, but I should like to say that I do not think the Taxation 
Enquiry Committee made it particularly clear as regards the directions in 
which they wanted us to consider the revision of the tariff. We have had a 
great deal of criticism, and the question of revising the tariff is engaging the 
attention of the Government of India; but it is a matter which would be 
extremely difficult to deal with in this particular session with important items 
like the Steel Protection Bill and others coming on. Such an important 
measure which involves a complete revision of the tariff policy can hardly be 
taken up in this legislative session, but I think you may take it that the 
Government of India will consider, or rather are considering, what should be 
done in the matter; they realise that the present system i© not a satisfactory 
one. One of the most unsatisfactory items, in my opinion, is the existence of 
this delightful document which I have here which has its items arranged in an 
entirely different order from the statutory tariff and is commonly regard^ as 
** the Indian tariff which it is not. 

A.2991, Mr. Kamat: In this connection would it not be possible to appoint 
a committee of the legislature to revise or overhaul the whole thing by the 
end of the next session?—Do you think that the legislature could find A body 
of experts among themselves? 
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The Comniittee may include also members who have served on the Taxation 
Enquiry Committee, members who have served on the Tariff Board and so onP 

A.2992. I)r, Hyder: I may say that the idea was that the whole subject 
should at one time be made over to the Tariff Board, with such additional 
members being added to it as tbo Government of India might think neces¬ 
sary P—I understand that the Tariff Board has already a big programme before 
them and I do not think this general revision concerns them, nor is it in any 
way related to the purpose for which they were appointed. 

A.2993. Coming to the note of your evidence you say on page 339: ** An 
alternative course would be to make all agricultural implements free without 
specifying any by name,” and so on. What difficulty is there if all agricul¬ 
tural implements were made free without specifying any name?—From my 
point of view the Collectors of Customs would have to decide whether a parti¬ 
cular instrument was or was not free and different Collectors might decide 
the same question in different w’ays. That is really a matter in which we try 
to please the trade and if you listen to w^hat the Chambers of Commerce have 
to say on the subject they would prefer to have the articles definitely specified 
rather than included under a vague item. 1 am not prepared to say that it 
would be better from their point of view, but that is what they themselves say, 

A.2994. Taking the case of hand rice-hullers, they are not definitely specified 
in the schedule and they are subject to duty. My point is this: You say that 
a body of case-law would grow up round the item and the Chambers say that 
the case-law is not available. Now take the case of your Income Tax Act. 
Bound about that Act there has grown up a body of case-law, is not that 
so ? —^Yes, I suppose so. 

A.2995. And you issue the rulings. Js there any difficulty there? Why 
should not the same procedure be followed in the case of agricultural imple¬ 
ments?—I say the Associated Chambers have complained about it. I do not 
personally say that their complaint is a good one, but they have complained. 
I think it is for you to consider which you would rather have, certainty or 
uncertainty. 

A,2996. What is your opinion?—As a Customs Officer' I would rather have 
it specific. I should then not have to consult somebody as to w’bether a parti¬ 
cular thing can be used for any other purpose. 

A.2997. Is saltpetre imported free, or is it subject to any duty?—I said 
15 per cent; we have already discussed that I think. 

A.2998. What is the reason for saltpetre being subject to a duty of 16 per 
cent?—Because it has not been exempted from it. Ail articles not otherwise 
specified are subject to a duty of 15 per cent. 

A.2999. Is that not specifically exempted?—As I have already stated before, 
it is very rarely imported and I do not suppose it has occurred to anybody to 
exempt it. 

A.3000. The reason generally given is that it might be used for the manu¬ 
facture of gunpowder; but surely its agricultural use predominates?—^1 think 1 
quoted the figures: about 5 tons of saltpetre had been imported in five years 
so that could hardly be contended that it would have been prejudicial to the 
interests of the Government if it were put on the free list. 

A.3001. The point in my mind is that there is no reason for the existence 
of this duty of 15 per cent on seedlings, plants and cuttings, because they 
might be used to improve agriculture?—The Commerce Department gave 
you, in their note, a list of the things which were free and all I tried to do 
here was to let you see exactly how far the concessions we at present give fall 
short of the concessions on all the things which could be conceivably used for 
agriculture; that is why I have merely mentioned one or two things here on 
which concessions are not given, not that it has been decided not to give 
concession but that probably it has not been considered. The concessions we 
have given have come up one by one and after having been considered they 
have been either put on the free list or rejected. 
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A.d002. Would you not like the Oorernment of India in the Conmeroe or 
Finance Department to take the help of the Agricultural Adviser who would 
be in a better position to tell you whether a certain implement is for agricul-* 
tural use or nOt?—It is our usual practice to consult him. 

A.800d* Is this duty on sugar which works out to 37} per cent protective 
or revenue P—^Revenue. 

A.d004. pTofessor Gangulee: Would'you favour the idea of including scienti¬ 
fic apparatus, such as microscopes, in your free list?—I think we might in¬ 
clude particular scientific instruments. I think it would be rather dangerous 
merely to say that all scientific instruments should be free. If we did so we 
should be faced with a series of arguments as to what was and what was not a 
scientific instrument. 

A.3005. For instance, scientific apparatus would be necessary to equip 
Government agricultural colleges or research stations and so on?—I do not 
think that the exemption of a limited number of particular items such as 
microscopes as suggested by you would seriously affect our revenues. But I 
do think that it would be dangerous to say that all scientific apparatus 
should be exempted. In that case Messrs. Tata and Sons, for example, might 
come forward and say that the whole of their plant consisted of scientific 
apparatus and ask for that to be passed free. 

A.300C. When J suggested scientific apparatus I meant things which were 
utilised in the laboratories for experimental purposes?—Our difficulty would 
be to find a satisfactory definition. 

A.3()07. In putting the various agricultural implements and manures on 
your free list, do you know of any suggestions which came from the Agricultural 
Department, either Imperial or Provincial, in this matter?—Yes, I think some 
of them did come through them. 

A.3008. Is it your pra<‘tioe to consult the Provincial or Imperial Agricul* 
tural Departments in these matters?—^Yes. As I said the initiative is gene¬ 
rally taken by the importer who, if he finds he has to pay a duty on a parti¬ 
cular thing, applies to the Collector of Customs, and the latter after satisfying 
himself that the case is a genuine one, sends it on to the Government of India 
who in their turn consult the Agricultural Adviser. 

A.3009. The Chairman: Could you let us hear whether cheese presses were 
excluded from the tariff schedule on the initiative of the Agricultural Depart¬ 
ment, or in consultation with them?—The Inspector-General of Agriculture 
on the 1st of February 1904 wrote to the Government of India thus: ‘‘I have 
the honour to suggest that dairy machinery of every description should be 
exempted from import duty for a very large trade in butter and milk products 
is developing. The industry affects the agricultural community. Cream 
separators are largely used in remote villages.’’ Then he was consulted un¬ 
officially and he said in reply: “ Many dairy appliances which are imported 
as such can be used for other purposes and it is unlikely that the Finance 
Department would allow the inclusion of such a thing in the free list. It is 
unnecessary perhaps to press for their inclusion as with native enterprise they 
could in many cases be made in the country. 1 send herewith a complete 
catalogue of dairy appliances and machinery which shows how great the variety 
is. We might press for including the following in the free list: Cream sepa¬ 
rators, milk sterilizing or pasteurising plant, milk refrigerators, <'hurns, butter 
driers and butter workers.” I do not know whether you have this list. 

A,3010. Mr. Calvert: It was in 1907, was it not?—No, that was the addition 
of milking machines to the list. 

A.3011. The Chairman: I wonder whether these additions were considered 
by the Agricultural Department?—^Those six items were the last that the 
Inspector^eneral of Agriculture sent up; they did not include cheese presses 
and apparently no one has ever asked for cheese presses to be included since. 

A,3012. In a case where your department took the initial steps would you 
automatically, as a matter of office routine, submit a suggestion of that sort 
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fto the Agricultural Adviser?—^Yes, I think the Government of India would 
always consult him. 

A.3013. Sir Thomas Middleton: You mentioned just now the case of the im- 
{I>ortation of Tuticorin salt which was unacceptable to the Bengali consumer. 
J think it is well-known that Bombay and Madras salt does not go into Bengal 
or Burma?—A certain amount of Bombay salt does go into Bengal but the 
salt is rather of a dirty browm colour. 4 . 

A.3014, I was going to ask you whether you have any information about 
Northern Indi«a salt, does it go into Bengal?—Not very much I think. 

A.3()15. Is it because of the carriage or because of the quality?—I think 
piobably it is both now. As I say the Bengali is conservative; he has got 
used to a particular class of salt and he does not like to change it, and 1 
imagine also that the railway freight must be a serious consideration in this 
matter. 

(The witness withdrew.) 

The Coinmhi'r.'i ihen adjourned till 10 0 ^clock on Tuesday, the 22nd 

February 1927\ 
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Msmorandum on AgHoultursI dtafistics. 

The most convenient starting point for a history of Agricultural Statistics 
in India is the despatch of the Secretary of State No. 25-R., dated 4th 
May 1882, yiith which were forwarded o set of agricultural tables compiled 
by the India Office, from the statistical inlormation furnished in provincial 
land revenue returns and Administration Reports. The course of compilation 
had revealed the fact that greater uniformity in the method of compilation 
and greater accuracy were necessary, and the Government of India were 
asked to ejffect such changes in the forms as would enable information of a 
uniform character to be compiled for All-India. The matter was considered 
at a Statistical Conference held in 1883, and revised forms and instructions 
were issued to Local Governments and Administrations; it was also decided 
with the approval of the Secretary of Statt> that the Revenue and Agri¬ 
culture Department, one of whose duties had been defined to he ** the 
more complete and systematic ascertaining and rendering available of the 
statistics of vital, agricultural and economic facts for every part of India 
in order that Government and its officers may always be in possession of an 
adequate knowledge of the natural condilion of the country, its population 
and its resources,'' should undertake the compilation and publication of 
these statistics. Accordingly, the Agricultural Tables relating to India were 
compiled and published for some years by that department. Other depart¬ 
ments of the Government of India were also publishing statistics relating to 
ftuhje(^ts under their control, but it was soon felt that the disconnected 
manner in which Indian statistics were being compiled and issued by various 
departments of the Government of India seriously detracted from their value 
and that their intelligent examination, collation and interpretation were 
necessary to render them as useful as the> might be. In 1895, a Statistical 
Bureau was therefore formed under an independent officer with the design¬ 
ation of Director General of Statistics; and the statistical work of the depwt- 
ments of the Government of India was entrusted to him. He was to com¬ 
pile and publish the statistics in his name and on his responsibility, but 
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Under the {general gviidauce and control of the depilrtineUt cdnoetned. l^hia 
arrangement continued till 1906, when the Statistical Branch was merged 
in the new ofBce ol the Director Genial cd Coinmeiioi^ Intelligence. After 
a lew years it was felt that the two departments of Statistics and Commercial 
Intelligence could not, consistently with efficiency, be combined under a 
single officer. In 1914, a separate Department of Statistics was therefore 
created. But this separate arrangement was short-lived; in December 
1922 the Department of Statistics was amalgamated with the Commercial 
intelligence Department. 

2. Agricultural Statiatics, Volume I *—The statistics compiled by the India 
Office referred to above, briefly stated^ dealt with the total area of each 
Province and district, the cultivated aica and waste lands, the latter head 
being further sub-divided into culturable and unculturable, the area occu¬ 
pied by the principal crops in each Province and district, and the incidence 
of land revenue per head of population a^id per unit of cultivated area. The 
chief delects which were noticed at the time of compilation by the India 
Office were, firstly, that the figures under the same heading did not always 
mean the same thing in all the Provinces, and secondly tliat only a little 
more than two-thirds of British India was brought under the scope of the 
returns. To illustrate the first point, cultivated area in most Provinces 
correctly included areas under cultivation which wore not assessed to land 
revenue, but some Provinces excluded such areas from the area under culti¬ 
vation, and showed tliem under area unculturable, as information regarding 
those tracts was not available witli the revenue agency. Again, in most 
provinces “ cultivated area moant the area actually under the plough, 
but in others it included pasture, meadow, and fallow lands in occupation. 
The value of the statistics was seriously impaired also by the second main 
defect noticed, viz,, that the returns did not include all parts of even British 
India. Thus Bengal wdiich has no revenue agency in each village was com¬ 
pletely left out ol the returns; the same was the case also with the perma¬ 
nently settled tracts of other Provinces, and with the area of the Indian 
States, both within and outside the British Provinces. The subsequent 
history of agricultural statistics in India is a rt^cord of the attempts made 
to introduce uniformity and comprehetisivetiess m the returns for each Pro¬ 
vince and to improve the manner of their compilation and presentation. 
The subject was discussed at various ecanmittees and conferences, but progress 
had to be slow, for the problem was limited by the varying requirements of 
the revenue systems obtaining in different Provinces. The provincial needs 
were obligatory, since the revenue system demanded that certain items 
should be kept separate or grouped t^ether; the requirements of statistics 
had therefore to be limited by the exigencies of administrative convenience. 
The statistics are therefore a compromise between what is ideally desirable 
and what is actually attainable. The notes and appendices in the agricul¬ 
tural statistics volume indicate how far it has been possible to evolve a 
uniform system. 

3. Development ,—It would be unnecessary to trace the progress achieved 
till now in the improvement of these statistics except in the briefest manner. 
The forms now used in agricultural statit^tics are practically those prescribed 
in 1891; Appendix II shows the chief additions or changes made from time 
to time. The principal of these may be mentioned here for convenience. 
Beginning from the volume for 1894-95 the table on “ Price of Produce 
was discontinued, other arrangements having been made to secure a record 
of prices. From the volume for 1896-97 a summary table was introduced at 
the beginning showing the figures for British India relating to each table 
lor a series of years. From 1901-02 the table on “ Varieties of Tenure ** was 
abolished. Beginning from t)ie volume for 1912-13 the summary tahlm were 
expanded and a table on world crops added. A series of charts was also 
introduced from that time to illustrate the trend of the dev^pment of 
agriculture. With effect from 1919-20 ^he table on “ Transfer ol David ” 
was abolished, and a new table on Harvest Prices ” introduced; in addition 
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the table under ** Classihcation of Area was amplified and the ai^ea tmdef 
Irrigation shown separately. 

4. When the tables were first prescribed it was intended that they should 
be restricted to areas for which accuntte returns were obtainable, i.e., to 
areas which possess a field-to-field record and a village stafi, the area for 
which no returns exist being eliminated by deduction from the total. The 
area shown under the latter head was not inconsiderable, and it was felt to 
be a serious defect in the statistics. The first exception to the above prin¬ 
ciple had to be made in the case of Bengal, which in the absence of survey 
and village staff, must otherwise have remoined a total blank in the volume. 
The principle was therefore introduced cf admitting estimates based on 
local enquiry and knowledge. There were, however, gaps still, and in 1906 
the Government of India asked other Local Governments to follow for those 
tracts for which accurate information was not available, the system already 
adopted by Bengal. At present, therefore, we have complete statistics for 
the whole of British India based on actual measurements and supplemented 
by estimates. These estimates are improving in accuracy with the progress 
of cadastral surveys. 

* 5. From the very outset figures foi both Provinces and districts were 

shown in the tables. From the volume for 1921-22 the district figures have 
boon abolished altogether as a moasurs of economy. The number of years 
for which figures were shown has varied fiom time to time. At present the 
provincial figures are confined to the last five years. 

6. The period to whicJi the returns of agricultural statistics referred was 
not for a long time the same in all cases. In some Provinces they referred 
to the financial year and iji others to the agricultural or revenue year of 
the Provinces. Tn 1919 the returns were brought on to the same period for 
most of the Provinces, the year ending 30th June being adopted as the agri¬ 
cultural year. The exceptions arc the Central Provinces and Assam, who 
prepare all their returns for the year ending Gist May and Slst March 
respectively, and Bombay, which prepares returjis relating to the table on 
land revenue for the year ending 3l8t July. 

7. Agricultural StatUtics, VoL II, —^Tbe earlier issues of Agricultural 
Batistics incorporated figures relating to such Indian States as furnished 
the reports. The statistics for tlio Mysore State were available from the 
very beginning. Ortwiually such other Ijidian States as had the reejuisite 
agency to collect the statistics began to supply figures regarding their States, 
and it was soon found necessary to deal \kitii them in a separate section 
U^art II) of the volume. By 1904, the number of reporting States bad suffi¬ 
ciently increased to justify a separate publication regarding Indian States, 
styled Agricultural Statistics, Volume II. Ellorts have been made at vari* 
oin« times to increase the number of ropciting States, but the returns are 
purely voluntary, and there is still a considerable area which is not included 
in the x>nblicaiion. The statistics are also fai loss accurate and complete than 
those of British Provinces. 

8. General .—The statistics of area as far as British Provinces arc con¬ 
cerned are, on the whole, fairly accurate, and there is little scope for 
improvement. In most of the Provinces there exist a field-to-field record and 
a village staff, cajjable of reijorting the area under crop with great accuracy. 
For permanently settled tracts, however, (Bengal, Bihar anti Orissa, parts 
of Madras, the United Provinces and Assam) whore the figures are based on 
estimates, and not measurements, the statistics are not as reliable. Another 
source of error in the area figuiH^s is the x>ractice of mixing two or more 
crops in the same field; the respective areas under different crops have, in 
such cases, to be based on estimates. 

9. TAvestock, —The collection of statistics regarding livestock was under¬ 
taken at the instance of the Secretary of State. The forms in which they 
were to be furnished were laid down at the Statistical Conference of 1883, 
and these statistics have been regularly published in Volume 1 of the Agri¬ 
cultural Statistics. They are now based only on the results of annual or 
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(juinquentiial censa«?es, but when they were started, there was the aathe dift- 
ciilty ro^;arding permaiienily-sottltKl tracts as in the case of area statistics, 
viz,y fche absence of an agency to collect the figures. Even in Provinces which 
j> 058 os»sed the necessary organisation the statistics were far from acjcurate 
ah in some cases a census was completed only within the course of three or 
four years. Nor wore the methods of enumeration free from defects. Some 
Provinces again took an annual census while others had a quinquennial cen¬ 
sus. The livestock figures of Bengal liad to bo estimated till }912-13 when 
the Province took its first cattle census. In Bihar and Orissa a census was 
taken in 1913-14. But still the methods of collecting the data were not 
uniform, nor were they collected at the same time for all the Provinces. In 
1916, the Government of India after consulting Local Govtirnmeuts and Ad¬ 
ministrations decided that a general consiis of cattle should be taken 
throughout British India between December 1919 and April 1920, and that 
this census should bo repeated quinqiiennially. The co-operation of Indian 
States was also invited and several Stales took part. The results were pub¬ 
lished in a pamphlet form iii 1921. Fro!n 1919-20, therefore, the statistics 
can be regarded as more satisfactory, but, except in the case of Provinces 
which take an annual census, the figures have to be repeated till the eensua 
is taken again at the end of the quinquenniiun. At present the Central Pro¬ 
vinces, Manpur* and Burma take the census annually. The second census 
has taken place in all the Provinces hut not at the same time, as Bengal, 
had, owing to finaticial stringency, to postpone it till 1920, w’'hilo, on the 
other hand, the Punjab carried it out before the end of the quinqimnnium. 
A larger number of Indian Btaies took part in the sc^iond census. 

10. Tea Statistics .—Special Statement.> regarding tea, coffee, cinchona 
and cotton cultivation in British India ai’d Indian States used to be compiled 
by the Department of Finan(!e and Commerce and published in the volume 
** Statistical Tables relating to British India.*^ The statistics of the produc¬ 
tion of tea which related to the calendar year were obtained from the owners 
and managers of tea estates through the district officers in forms prescribed 
for the purpose. The method of collect*en is at ]>resont the same but consi¬ 
derable improvements have been effected In these statistics through the help 
of non-official bodies like the Indian Tea A.'^&ociation and the United Planters* 
Association of Southern Imlia, Where ro reports are received from estates, 
estimates arc made by local t)fficcr.s but before ai<5epting these estimates this 
department makes a further attempt to obtain the actual returns by direct 
correspondence with the non-rei>orting estates and in many cases, with 
successful results, 

11. Coffee Statistics .—The early hiaiory of these statistic^ is the same as 
that of tea. The methods of collecting the information are also the same. 
Originally the statistics related to iho calendar year but in 1909 it was 
decided that these statistics should be pic*pared for the year ending 30th 
June which corresponds fairly closely to the coffee year. The change took 
effoc‘i from the statistics for 1908-09 wiiidi were issued in 1910, There were 
no issues for the years 1910-11 to 1918-19 as it was felt that the information 
supplied was very inaccurate. The statistics have been renewed with effect 
from 1919-20 in a slightly improved lorn.-. They cannot even at present be 
said to be very satisfactory and much improvement is possible in the accuracy 
of these statistics. As a record of total production of coffee in India the^ 
are defective in that they do not include plantations of less than 10 acres* 

12. Buhher Statistics .—The first statement regarding rubber production 
published by this department related to the year 1919. The form and the 
methods of collection are practically the same os in the case of tea and 

Tea, Coffee and Rubber statistics now appear as supplements to the Indian 
Trade Journal. 

13. Quinquennial Beport on the Average Yield of Principal Crops .— 
provisional report on the yield per acre of the principal crops cultivated in 

* Manpur pargbana* 
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Tndia was first compiled in 1892 from vanotis statistical publications avail¬ 
able at the time^ such as Agricultural sud Settlement Reports, Crop Fore¬ 
casts, Gazetteers, replies to the enquiries of the Famine Commission, etc. 
It was decided that these estimates should be revised periodically and for 
this purpose a system of experimental crop cuttings was prescribed. These 
experiments are the basis, though not in every case the sole basis, of the 
revision of the standard estimates. The instructions for the preparation of 
th€»se returns are that the estimates given should be that of the average out¬ 
turn on average soil in a year of average character as deduced from 
considerations of the information obtained or experiments made during the 
period under review; so that the estimate of the average yield multiplied by 
the area might give an approximation to the total yield of crop in an 
average year. The results of the revision of the estimates are published at 
the end of every five years. If during the period under review, there were 
exceptionally good or bad seasons, the fact would not necessarily affect the 
standard estimates unless there are reasons for believing that the figures 
previously adopted as estimates of average yield in an average year were 
fixed either too high or too low. The chief object of quinquennial reports 
IS not so much to show the outturn per acre during the particular period as 
to help in arriving at what may reasonably be considered as a normal out¬ 
turn in a year of average crop. Separate estimates of yield are generally 
maintained for irrigated and unirrigated tiacts. The average yield in each 
district as well as for the Province, is given in the publication. 

14. Crop cutting experiments have till lately been made generally by the 
District Revenue staff. Tn 191 .*1. on an examination of the reports of the 
quinquennium ending 1911-12, it was recognised that the results of the 
experiments as conducted by the district revenue staff were generally un¬ 
reliable. A change was accordingly made in 1915 and instructions were 
issued by the Government of Tndia. to employ, as far as jmssible, expert 
officers of the Agricultural Department in the conduct of these experiments. 
The new system was introduced in the quinquennium beginning 1916-17 
mainly as an experimental measure, but in the majority of provinces the 
change could not bo fully carried out, principally owing to insufficiency of 
staff in the Provincial .Agricultural Departments. These experiments, tf 
they are to yield reliable results, should be carried out in larger numbers 
and under the supervision of trained officers of the .Agricultural Department. 

15. Crop Forecasts ,—The Statistical Conference of 1883, referred to pre¬ 
viously, also discussed the question of issuing crop forecasts for the informa¬ 
tion of the public. They recjommeudod that the Agricultural Departments 
should endeavour to give the public an early forecast of harvest prospects 
of crops of commercial value. The Goverumont of Tndia accepted these views 
and commended the proposal to the consideration of the Local Governments 
and Administrations, About the same time the' Secretary of State, at ^e 
instance of a leading Liverpool firm interested in the wheat trade, recom¬ 
mended the publication of information regarding crops in India somewhat 
on the lines adoyited by the TTnited Stntts of America Department of Agri¬ 
culture. Accordingly in 1884 the Government of Tndia issued a circular letter 
to Local Governments and Administrations requesting the preparation *of 
forecasts of the wheat crop. It was also stated in the circular that the 
experience gaimid in attempting to secure continuous information as to the 
character of the wheat crop would lead the Directors of Agriculture to for¬ 
mulate and perfect a system applicable to other crops of commercial import¬ 
ance. In tlie following year, after considering the views of Local Govern¬ 
ments, the Government of India issued orders to the Provinces concerned, 
to extend the forecasts to cotton, oil-seeds, rice and jute on the svstem 
adopted for wheat. Detailed instructions regarding the preparation of fore¬ 
casts were also issued in continuatton. This was the beginning of crop 
forecasting in India. At present forecasts are issued for the following crops 
—cotton, jute, wheat, rice, sugarcane, winter oil-seeds (rape end mustard and 
linseed) sesamum, ground-nut, castor and indigo, Of these the jute forecasts 
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nre now issued by the Director of Agrft^ulture, Benjiral, and the method of 
estimating the outturn is also not the sa?‘«e as in the case of other crops. 

10 . The framing of an estimate of the outturn of « crop depends on three 
factors: —the area^ the standard normal outturn per aero, ana the condition 
estimate. 

(i) Arm ,—As regards area it has already been noticed that in villages of 
most Provinces there exists an agency capable of reporting the acreage of 
crops with accuracy wherever holds have been mapped and surveyed. In 
respect of permanently settled tracts and areas under mixed crops, the statis¬ 
tics are not as reliable. 

(ii) The second factor is the normal outturn per acre. It has already been 
notic^ that the department entrusted with crop forecasting work in each 
Province maintains a record showing the average yield per acre of principal 
crops based mainly on the results of crop cutting experiments. 

(in) The third factor is the condition estimate, i.c., the fraction represent¬ 
ing the relation of the cro]) reported on to the normal crop per acre. This 
estimate is in the first instance framed by the Village Accountant or Vatwaii, 
as he is called or an official of similar standing by means of “ anna notation/* 
t.c., the condition of crop is estimateil to be so many annas higher or lower 
than the normal crop. The anna notation, however, does not follow a uni- 
form standard in all parts of India for, in certain tracts 12 annas may 
represent a normal eroj) while in another 16 annas may represent the nor¬ 
mal. Owing fo this diversity of practice in different tracts it was considered 
advisable to use the American system in the published forcK^asts under which 
100 denot^'s the normal yield. The Paftroris, however, are allowed to follow 
their own method as it is eoiisidered that the introduction of a new system 
will only confuse the estimates made hy them, hut the anna notation is 
converted into a percentage estimate according to the American system 
either hy the district officers or by the provincial forecasting authority. 

17. It wall he seen from the above that the total yield of a crop is esti¬ 
mated hy multiplying the three factors—fhe area, the condition estimate and 
the standard yield. Of these factors only the area figures can he regarded 
as fairly accurate. It has been recognised that there is often a not altogether 
negligible margin of error in the estimat* h of the condition and the standard 
yield. Even a very small error in either ol these two factors would put the 
total estimates of yield far out inasmiK/a .'is the small error is multiplied by 
the area which is a large figure. The defects of the standard yield have 
already been noticed. The condition estimate is, in the first instance, pre¬ 
pared by the Patwarl or village official v/ho, being generally untrained and 
pessimistic hy nature, is hardly able to form a correct estimate of outturn in 
terms of the normal crop. Ills idea of a normal crop is, that which he longs 
to see but rarely sees and the result is that the standard with which he 
eompares a crop is really something above the normal. Conswiuently his 
estimates generally fall below the mark. 

1ft. The Board of Agriculture at a mooting held in 1919 suggested that at 
the end of each season the ‘‘actual ’* outturn of crops should l>e cletermined by 
the collection and detailed study of statisticf of movement by rail or sea, oi 
manufacture, or of any process such as haling, and of estimates of local con¬ 
sumption. The average of the actual outturn thus obtained for a series of 
years divided hy the corresponding area should represent the standard yield 
on which calculations should be made An regards the condition estimate the 
PatwariH should be left to follow their traditional |>olicy. but their estimateH 
should be <‘.orreoted in the light of past experience. Thus if the Patwarin 
reported during the last 10 years— 

2—8 anna crops, 

2—9 anna crops, 

2—10 anna crops, 

2—11 anna crops, and 
2—12 anna crops. 
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it is a fair mferenoe that when he sees an average crop he oaDs it a 10 
anna crop and that when he reports a 11 anna crop, the crop is a little 
above the average. The PatwarVs estiinate should, therefore, be corrected 
in the light of a more correct concepiion of the nonnal. This correction of 
condition estimate can be done without difficulty. The standard yield how* 
ever cannot be calculated, as suggested, for the simple reason that the 
determination of actual yield is beset with great difficulties. It would be 
difficult to estimate the amount of consumption or stocks, and the difficulty 
is greaU^r in the case of food-crops than oi non-food crops. In the case of 
cotton an attempt is made to determine ih3 actual production by adding 
together the exports, the amount consumed in mills, and a conventional 
estimate of local consumption. The quantity of cotton consumed in Mills in 
British India is calculated from the amount realised under the Cotton Cess 
Act while for Indian States an estimate is made based on the quantity of 
goods produced in mills in such States. We have also returns of cotton 
pressed in British India and those returns, which are compulsory under the 
Cotton Ginning and Pressing Factories Act, are compiled and published 
weekly in the Indian Trade Journal, If these figures could be supplemented 
by the figures of loose cotton received in spinning mills, an estimate of actual 
production could bo made, but there arc at present no means of ascertaining 
the latter figures while the abs^uico of information about Indian States would 
be another difficulty. In the case of other crops there is not even as much 
data to go on, and trade figures, wiihoui reliable figures of consumption, 
will not therefore serve the purpose of ascertaining the total yield. The 
Indian Sugar Committee, 1920, wore definitely of opinion that the method is 
not applicable in the case of sugarcane and the Board of Agriculture while 
reviewing the subject again in 1924 emphasised the fact tbit crop cutting 
exiieriinonts must remain the basis of the standard outturn. 

19. The manner of puhJinhina Forernda, —The general practice is to issue 
a preliminary forecast, a second estimate and a third or final estimate, fuller 
and more precise in data than the first two forecasts, as in the case of rico, 
oil-seeds and sugarcane. There are tvro additional forecasts for wheat and 
cotton and one for sesamnm. On the other hand, only two forecasts are 
made of the jute, ground-nut and indigo crops and only one of the castor 
croj). The provincial forecasts are published as soon as they are ready by 
the cle]>artnicnt entrusted with the work, hut advance copies are usually 
sent to this department for the purpose of preparing the All-India Memo¬ 
randum. It often happens that the Alb India forecasts are not ready for issue 
owing to non-re<*eipt of some of the provincial returns and in such cases, 
the provincial returns are jniblished in advance in the Indian Trade Journal, 

Besides regular forecasts, monthly intermediate crop reports have bc^en 
introduced from 1925, to be issued in the interval lietween the forecasts. 
These reports are mainly baaed on the expert opinions of provincial autho¬ 
rities and give no details but confine themselves generally to the effect of 
the season on the estimate of the comlititn of the crop since the last regular 
forecast. These reports are published in the Indian Trade Journal as soon 
as they are received from each p^iovincial authority. 

20. Estimates of Area and Yield of the Principal Drops in India. —This 
publication is mainly a. summary of the forecasts issued during the year in 
ft connected and convenient form.. The history of this publication is there¬ 
fore the same as that of crop forwa-stj^. It is being published as a Blue Book. 
Its object is to show as soon as possible the best estimate available of the 
outturn of the principal crops during each season with general remarks 
about the character of tlu^ season. The latest yearns figures given in the 
publication are provisional while the preceding year’s are the corrected esti¬ 
mates. Owing to the difference in the methods of preparation of this volume, 
and that of Agrimiltural Statistics, the area under the same crop for the same, 
year reported in the two publications hn\e not always agreed. A detailed 
examination of the causes of disiwepancy was made in the Department of 
Btatistica and instructions were issued to local authorities to reconcile the 


Dr, D. B. Meek. 



360 


two sets of figures in future. Discrepancies however still continue to occur 
and the Indian Sugar Committee while reviewing the Agricultural Statistics 
pointed out this defect. 

21. In the foregoing sections the piihlications on agricultural statistics 
issued by this department have been reviewed. The difficulties experienced 
in collecting the statistics have also been incidentally noticed. In the case 
of Agricultural Statistics, it has been observed that, so far as British Pro¬ 
vinces are concerned, the area statisti'^s 'irc fairly reliable except in the case 
of tracts which have no revenue agency io report the statistics; the progress 
of the cadastral survey in those tracts hss materially helped the district 
authorities to improve their estimatebut so long as the figures are based 
on conjecture, they cannot bo as accurate as the statistics obtained from 
actual measurement. The practice of mixing different crops in the same 
field is another source of inaccuracy, the estimation of separate areas under 
each crop being based on formulcB adopted by each Provincial Government. 
In the case of Indian States the statistic 4 are neither complete nor do they 
appear to be very accurate; and any iinpiovemont is conditioned by their 
willingness or ability to furnish reliable statistics. Some States make a 
serious effort to improve the statistics, but many have not got the requisite 
agency to collect them. The statistics relating to tea, coffee and rubber 
are obtained from the plantations, and both their completeness and accuracy 
must depend on the co-operation received from the managers of estates. The 
figures regarding tea are believed to be much more reliable than those 
relating to coffee. The statistics for coffee are also less complete inasmuch 
as they do not include the figures relaiiitg to small plantations. It has also 
been noticed that the standard yield ” of crops on whitdi estimates of pro¬ 
duction are based aro defective as the crop-cutting experiments on which 
they are mainly based have not l»oen conducted either in sufficient numbers 
or with sufficient care. The limitations of our crop forecasts have been fully 
dealt with above; the principal lines along wViich improvements could bo 
c'tfected would appear to be ( 1 ) by a careful interprotaiion of the estimates 
of the conditian of crops reported by tbe primary reporting agency, and <2) 
by the attainment of greater accuracy in the estimates of the ** standard 
yield.** 

22. The publications on agricultural statistics serve a two-fold purpose. 
They are primarily meant for the information of Government, for no Govern¬ 
ment can afford to bo ignorant of its agiicultnral resources, and secondarily 
they are meant for the information of the trade and the public. The trade 
i*; naturally more interested in forecasts ot production than in tho statistics 
of actual area or estimated production published long after the harvest is 
realised, for it is of the utmost importance to the trade to obtain a reason¬ 
ably correct estimate beforehand of the quantity of agricultural produce it 
will have to handle. The chief, if not the only, use of the volumes of Agri- 
fuHural Statistics is as a work of roferonce, showing the progress of culti- 
I’ation in the country. They do not enable an estimate of total agricultural 
rjroduction to be made, for the area is not separately specified for ail the 
minor or the unimportant crops, nor bavo* standard yields from which pro¬ 
duction in an average year can be worked out been estimated for them, 
^'he estimated production of the principal crops alone for each year is given 
in the Estimates of Area and Yield. 

23. The chief feature revealed by a study of the development of agricul¬ 
tural statistics in India is the fact that there has been no separate agency 
for collecting the statistics as such, and that the work has, from tbe begin¬ 
ning, been mainly performed by the revenue agency which was already 
collecting statistical information for their own purposes. This dependence 
on the revenue agency has obviated the necessity for any separate agency, 
and it is extremely doubtful whether a separate organisation could have 
been created in a country like India owing to the enormous expense of the 
undertaking. But, as already noticed, this association with the revenue sys¬ 
tem has sometimes stood in the way of strict uniformity. The policy of the 
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Goverumeiit of India has all along been to interlEere as little as possible 
with provincial revenue arrangements consistent with the minimum require¬ 
ments of statistics and no departure jr<>iu this policy is perhaps at present 
possible or advisable* The direction in which much could be done.in the 
way of co-ordination and uniformity without interfering greatly with the 
revenue arrangenionts, is in crop forecasting. The work of submitting 
estimates of outturn is now being carried out in most of the Provinces by 
the Departments of Agriculture, though the raw material on which they are 
based continue to be supplied to a gieat- exont by the revenue staff. The 
Agricultural Departments, howfjvcr, are unable, in many cases, through 
paucity of staff, to devote as much attention to the subject as is necessary 
and the question turns primarily on hiiftnce. But it would be desirable if 
the experience gained in difiororit Pre vinces could be compared periodically 
so that suggestions for iniprovcnient could be laid before Provincial Govern¬ 
ments to be adopted so far as proviiijial conditions permit. The conditions 
affecting a crop or its outturn is as lowli a matter of All-India as of pro¬ 
vincial importance; and the All-lndia %ure,s can gain in accuracy only if 
all the Provinces fall into line as regards improvement in the methods of 
forecasting. 

24. —The section dealing with. Agricultural Statistics consists at 

present of seven men, but of these oni\ five are exclusively engaged on 
Agricultural Statistics. One man is engaged on the cotton press returns, 
and the other is attatdied to the section only for 8 nioniliH in the year. The 
section is in charge of a SuperiTiteiidenl, who, however, has other branches 
as well to supervise. Two of the clerks are on the scale of 100—10 —200 and 
the others on Rs. 50—3—125. The total average cost of staff, excluding 
supervising staff, is nearly Rs. 11,001 


t)r. D. B. Meek. 



APPENDIX I 


Lut of Agricultural ^Publications with the nature of information contained 

in each. 


Publications. Nature of information. 

1 . Agricultural Statistics of Total area (in acres), classification of 

India (Annual), Volume I. the area (in acres), area irrigated and 

crops irrigated, area under crops and 
specification of crops, livestock, 
ploughs and carts; land revenue assess¬ 
ment on the area, and population, 
harvest x)rice of certain important 
crops, average yield (lbs. per acre) of 
princixial crops in each Province of 
British India and Mysore in the form 
of appendix. 

2 . Agricultural Statistics of Uelates to Indian States. 

India (Annual), Volume II. 


Summary tables of Agricul- This is now issued as a supplement to the 
tural Statistics (British Indian Trade Journal published in 
India). advance of Volume 1 of Agricultural 

Statistics. Deals with all the main 
heads contained in Volume I except 
those relating to livestock, land reve- 
• nuo and harvest prices. 


4. Report on the Census of 
livestock, ploughs and 

carts in India (Quin¬ 

quennial). 


Numlior of livestock, etc., in India as 
ascertained by census held quinquem 
iiiaily (started from 1919-20) together 
with comparative figures for foreign 
countries. 


5 . (i) Indian Tea Statistics . These publications are now issued 
(ii) Indian Coffee Statistics. annually as supplements to the Indian 

(iii) Indian Rubber Statistics. Trvule Journal. The information 

contained in them is of the following 
nature:—number and area of plant¬ 
ations, production (in lbs.) of manu¬ 
factured tea, of cured coffee and of 
dry rubber; labour employed in all 
throe industries; trade figures. Be¬ 
sides* the above the following are given: 
—stock of dry rubber (in lbs.), quan¬ 
tity of tea available for consumption 
in India, prices, freight, duty, cess, 
capital and wages, etc., relating to 
the tea industry* 


6 . Quinquennial Report on the Average yield (lbs. per acre) of principal 
average yield per acre of crops irrigated and unirrigated—in 
principal crops in India each Province and district of British 
(Quinquennial). India and in Mysore. 
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Publications. Nature of information. 

Crop Forecasts, 

7^ All-India (29 in number) Published in the Indian Trade Journal, 
Provincial Forecast. Deals mainly with area, weather condi« 

Intermediate reports. tions affecting the growth of crops, 

estimates of outturn, etc. Inform¬ 
ation regarding crops of foreign coun¬ 
tries also appended. 

6 . Estimates of Area and Yield Area, total yield and yield per acre of 
of the Principal Crops in principal crops during the year and 
India (Annual). for the previous nine years, standard 

or normal yields per acre of crops for 
which forecasts are prepared. Area 
and yield of certain principal crops 
in foreign countries; normal and 
actual rainfall (in inches) in each 
meteorological sub-division in India, 
Charts, etc. 

9. Weekly Cotton Press Returns Statement of Cotton pressed in different 

Provinces in British India published 
\veekly in the Indian Trade Journal, 

10. ('rop Atlas of India . . This is an occasional publication and con¬ 

tains sixteen maps showing the distri¬ 
bution of principal crops, viz,^ rice, 
wheat, barley, jowar, hajra, sugarcane, 
tea, coffee, tobacco, cotton, jute, lin¬ 
seed, rape and mustard, sesamum, 
ground-nut and indigo in different 
di.stricts of India based on statistics of 
urea. The average area and produc¬ 
tion of each Province and important 
ports of shipment have also been indi¬ 
cated with percentage share of the 
ports. 


Dr. D. B. Moek^ 
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RfpHes to tlio Quottionnoiro* 

Question 1. — IIesbaiich. —^The general problem of agricultural develop¬ 
ment in India is the raising of the standard of efficiency of production from 
the soil and the standiird of quality in the livestock of the country. These 
involve first research work under Indian conditions, and second, application 
of the results of research to actual production. If the research work is going 
to be other than dangerous it must be carried out by men who are highly 
qualified and who are specialists in each particular line. Tt further involves 
expensive t^juipment and in view of the great number of problems requires 
a large staff of workers. The expense involved in such research work eli¬ 
minates the possibility of its being carried on efficiently by each Provincial 
Goveniincnt. The research work should, therefore, in my opinion, be co¬ 
ordinated and carried out by staff directly under the Goveminent of India 
a staff which should be freed from the executive action of demonstration and 
propaganda for tlus purpose of applying the results of research. The exe¬ 
cutive functions detnaiid the location of the officers concerned in each 
Province and prolonged work in one part of India. The application of the 
results of research does not involve such a high standard of technical train¬ 
ing and with the separation of the executive functions from the research 
work the former should renuuii with the liocal Government. As to financing 
research an increase in tin* efficiency of production will enable an increase 
in the general reveiuu* to he* made Imt in the first instance there must be 
found moans of increasing the efficiency. As an i‘xample of one method of 
obtaining finance the following may be given. 

An <'xpori cess on hides and skins may bo taken as a source of finance for 
veteriiniry research with a view to improvement of cattle, this research being 
done under the Government of India. Application of the results ol this 
research and supervision of flaying and proimganda throughout the Province 
w'lth regard to flaying and curing of hides, being executive functions should 
be placed under Jiocal Govorniuents. The application of cesses for the general 
purpose of finding finance for agri(*ultural and veterinary developments might 
with advantage he extended. 

The following are some of tin* more important cesses in existence: — 

fl) Tea cess (Indian Tea Cess Act, IX of 190»1.) A cess of six annas 
per 100 lbs, is levied on all tea prcalnred in India and exported* 
from Ilritish India. The cess is collected by Government and 
paid to the Tea Cess (Committee alter deduction of expenses for 
colloid, ion. 

(2) duto cess. (Ilengal Act V of 191J.) A custom duty is levied on 

raw jute other than cuttings and rejections at the rate of two 
annas per hale of l(X) lbs. and twelve annas per ton of 2,240 lbs, 
of manufactured jute. The duty is collected by Government and 
paid to the Calcutta Improvement Trust. 

(3) Lac cess. (Indian Lac < ess Act, 1921.) A cess is levied on lac and 

refuse lac priKluced in India and exported from British India, 
the rate hejng four annas per maund for lac and two annas per 
maund for refuse lac. The cess is collected by Government and 
paid to the Indian Lac • As.scK:iation for research after deduction 
of expenses for collection. 

(4) Cotton ceSvS. (Indian Cotton Cess Act, XIV of 1923). A cess of 

two annas per standard hale of 400 Ihs. and six pies per 100 lbs, 
for unbaled cotton are levied on all cotton product in India 
and either exported from British India or used in any mill in 
British India. The c'css is collected by Government and paid 
vO the Indian Central Cotton Committee. 

The work of the Tea Cess Committee, financ?ed by a co.ss on tea, has been 
successful, tea production being highly organised and under more or less 
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immediate control, that is, the crop at any time can be modified by the joint 
action of the organised growers. Part of the jute cess is used for purposes 
other than the development of agricultural efficiency, 6 .( 7 ., a portion of it 
goes to the revenue of the Calcutta Improvement Trust. The lac cess is 
devoted to research work in connection with lac, but in this case the industry 
is by no means highly organised. The work of the Indian Central Cotton 
Committee is financed from a cess on cotton, and it performs functions of a 
highly beneficent nature to the cotton producers. Wherever possible, revenue 
derived from agricultural produce might reasonably be allotted, at least in 
part, to financing agricultural research and demonstration. 

Question 4,—^Administbation (c) (Hi) — Itoads .—^India like some other 
Asiatic countries may ho divided into two parts, Interior India and Exterior 
India, Exferior India being that portion of the country which is served by 
railways, Interior India being those jiarts remote from any railway line. It 
seems faiiij- well established that railway transportation is much more effi¬ 
cient and cheaper than road transportation, but extension of roads feeding 
the railway lines would presumably enable the cultivator at some distance 
from the railway to obtain higher prices for his produce and enable him to 
adopt methods which would tend to increase the production from his land. 
The extension and improvement of roads from railway stations into the 
interior will jjiobably result in the introduction of a more efficient method 
of transportation of agricultural produce than at present exists. 

Qx'Ehtion 10.— Fertiliseks. —In the case of tea, the Indian Tea Cess 
Association popularised the use of tea in India hy providing it for (‘onsump- 
tion throughoi.t iho country at a cost which was frequently below production. 
A similar method might be utilised for the popularisation of now and improved 
fertilisers, the Agiicultural Department of the Local Government being used 
as th(‘ agency lor the distribution at cost price or even at a price slightly 
belon cost. This, of course, involves a financial responsibility which might 
be met from funds obtained in a manner somewhat similar to that in which 
the activiti€*s of the Indian Tea Cess Association are financed. 

Qvestion 14 —Imi*lemknt8. —One of the difficulties which manufacturers 
have to (jontend with at present in their efforts to sell agricultural implements 
throughout the country is the scattere«l demand for such implements. The 
number of orders forthcoming is not sufficiently large to justify manufacturers 
in entertaining a staff in the inofiissil. The sale of agricultural implements 
^therefore on a hire purchase system direct by manufacturers has not met with 
much success. This is a direction in which it should be possible for Local 
Governments to come to the assistance of both the cultivator and the manu¬ 
facturer. If ail arrangement could be arrived at between the Government 
and the manufacturer whereby Government would be responsible for the 
collection of iiistaiinents by means of its organisation it seems probable that 
the sale of agricultural implements would extend in India. State aid to the 
cultivator in (be form of hire purchase legislation for the purchase of machin¬ 
ery or even of fertilisers seems feasible. 

Question 20 .— Statistics. —A note has already been submitted to the 
Gommission on questions of Agricultural Statistics in India. 1 have only one 
suggestion to make under this head and that relates to the revival of the 
Rail-bornc Trade Statistics. The Board of Agriculture in 1924 recommended 
That the compilation of rail-borne trade statistics should be revived, as 
these statistics provide for many crops a most important check on the esti¬ 
mates of production.” Forecasts of production now depend on three factoiTi; 
area, condition factor and standard yield. Changes in the standard yield 
can only be made as a result of crop cutting experiments, but the condition 
factor can bo corrected in the light of trade statistics. The necessity for these 
figures of rail-borne trade is all the greater with regard to Indian States 
where forecasting is much less accurate than in Briti^ Provinces. Besides 
acting as a corrective to crop forecasts these statistics will be an index to 
agricultural prosperity to some extent. 
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Oral EvtUMtoa. 

A,3016. Sir Een^p Lawrence: Br. Meek^ you are the Director General of 
Commercial Intelligence* Are you also in charge of statistics?—^Yes. 

A*3017. How long have you held your present office, and what was your 
official experience in India prior to occupying it?—I came to India in Febru¬ 
ary 1911 as Professor of Physics, Dacca University; I was in the Indian Edu¬ 
cational Service. I became Director of Industries in 1920 and in April 1926 
I became Director General of Commercial Intelligence. 

A.3018, What is the principal point which you wish to bring to the atten¬ 
tion of the Oonimission ? Is there any (considerable improvement in statistics 
that you have been advocating?—No, there is no particular point as far as 
agricultural statistics are concerned. I have submitted a note* to Dr. Cloustoii 
for the Cominisaioii on the history and preparation of agricultural statistics. 

A.3019. Then you are satisfied with the condition of the agricultural statis¬ 
tics as they stand now?—In that note, copies of which I see members have 
before them, I have indi(?atcd one or two points whore in iny opinion improve¬ 
ment might bo made. 

A,3020. Would you indicate them, very briefly?—These agricultural statis¬ 
tics depend, as far as forecasting is concerned, on three factors: the acreage, 
the standard yield and the condition of the crop. The acreage factor is fairly 
accurate; the standard yield is one of the factors which could probably be 
improved. The condition of the crop is not so accurate, perhaps, as the 
standard yield. These two factors, the standard yield and the condition of 
the crop, are the two factors which could yield better results if they were 
improved. 

A.3021. Is the acreage accurate in a Province such as Bengal?—I have 
explained in my note that it is more or less an estimate, but it is improving. 
Where you have permanent setth^ment, the acreage figure is not so accurate 
as it is in some of the other Provinces. 

A.3022. Have you a reporting agency over the greater part of the Indian 
Btates? Do the statistics of acreage include the Indian States?—Not all the 
Indian States; but most Indian States report to us statistics of acreage. 

A.3023, What proportion of them report to you satisfactory figures?— 
About 56 per cent, of the total area of Indian States are reportecl on in agri¬ 
cultural statistics. 

A.3024. If you wish to know the total 3 ’ield of cotton, of which a fair pro¬ 
portion is grown in the Indian States, can you get (within a reasonable mar¬ 
gin of error) what the total yield wull bc.^—Yes, cotton statistics are fairly 
accurate. Wc* have a che(di on them from the figures of baling we get and 
from export figures and consumption figures. 

A.3025. Through what agency do the baling presses report?—Through pro¬ 
vincial officers such as Directors of Agriculture, Directors of Industries, (Jhi(‘f 
Inspectors of Factories, etc. 

A.^1026. Every ginning press?—Yes, through above-mentioned officers. 

A.3027. In Indian States as well as British India?—No, not in all Indian 
States. Five Indian States are furnishing press returns. 

A.3028. In British India is tliat duty imposed upon them?—Yes, by the 
Act of 1925. 

A.3029. Ts there any particular action you wish the Government of India 
to take for the improvement of the statistics in connection with any of the 
three points you mention —I do not wish to put forward any proposals at 
present. Nos. 2 and 3 will improve as time goes on. 

A.3030. The condition of the crop in a particular area is reported by Paf- 
waris and officers of that character. Ts there a general tendency on their 
part to over-estimate or under-estimate ?—We have a feeling that there is a 
^neral tendency towards under-estimation. I have stated that in my note. 
The general estimate seems to be always rather pessimistic, and instead of 

_ Vide Pages 353-864. 
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taking a poroentage ot vvliat we call the normal crop, we feel they take a per- 
oontago of what they would like the crop to he. 

A.8031. A percentage of’ the optimum rather than the normal?—^Yes. 

A.3032. Do yoti deal with forecasts?—^We publish forecasts. ^ 

A.3033. Do you corre(5t the estimates that come to you by any formula?— 
No, we sinii)ly publish the material which is supplied to us. 

A.3034. By the Director of Agriculture?—Yes and other officers. We 
simply oompilo the figures and publish them. We publish provincial fore¬ 
casts as well ns forecasts for the whole of India. 

A.3035. Do yon rely on the Director of Agriculture to level up these 
original estimate^ which you regard as too low?—Yes. . 

A.3030. l)o('s that pro(‘ess go on in the office of Ihe Director of Agriculture? 
—Yes. 

A.3037. When they reach you, do you think tliey are fairly accurate?— 
Y’es, fairly at*iuraie. 

A.3038. Not markedly too low or too high?—Considering the agency by 
which iho original material is obtained, I think they are fairly accurate. If 
we think an estimate appears to ho far out we draw the attention of the 
Director of Agriculture to it. 

A.3039. Are there any complaints made by any trades asking for improve¬ 
ment in these iorocasis'^ Thc»re used to be some years ago?—There is Ire- 
(luenlly a complaint regarding the jute forecast. 

A.3040. Do thc.> think jute forecasts too optimistic or pessimistic?—Bome- 
tiines one way and .sometimes the otlu^r. It is a forecast got out by the 
Director of Agriculture in Bengal direct. 1 do not know of any trade CHun- 
plaints regarding other foreca.sts. 

A.3041. i*ro/c.^.so^ Oah\iulv.f'.: The other torecasts are not made by the 
Department oi Agriculture; only the jute forecast is made in that way?— 
That is so. The figures for other crops are supplied to us by the Provincial 
Departments and we compile them for all India. 

A.3042. Sir llrmu JMinence: In every case the information comes from 
the Dire(^tor of Agriculture, does it not?—In the case of tea, coffee and 
rubber it come.s direct from the gardens. The figures for all the major crops 
we get from the Agricultural Departments. 

A.3043. Sh James MacKetiva: Except rice in Burma, which you get 
from the Commissioner of Betilemenis?—Yes. 

A.3044. S'u llenri! Lairretuc : What are your relations with the Indian 
Trade (Vjinmissioner in Jjondon? Have you an^y^ particular liaison with that 
officer?—AVe try to f»ut people in India in touch wdth purchasers in other 
countries, and if those countries hap])en to be in Europe, we generally do it 
through the Indian Trade Commissioner in London, because he has more 
extensive information regarding the standing of firms in Europe than we 
have. In other parts of the world we work through the Department of Over¬ 
seas Trade representatives; in Caiia<la and South Africa, for instance. 

A.3045. You are in (romniunication with officers belonging to the Deoart- 
ment of Overseas Trade?—Yes, in all countries where there are such officers. 
Wfien there is a reference to any European country, however, we generally 
work ihrough the Indian Trade Commissioner. 

A.304(5. Has the Indian 1’rade Commissioner got his office along with the 
High (Jommissioner?—He has his office in the High Commissioner's office in 
Grosvmior Gardens. He had at one time an office in the City, but that was 
given up owing to reirencjhment. He now’ has a rotun in the City to which 
he goes two or three tunes a week to interview^ business men. 

A.3047, In your opinion is the present situation of his office near Victoria 
Station, a convenient one for the promotion of trade in London?—The situ- 
ation of his office may be had, but the system of having an Indian Trade 
(Vmunissinner in London is good. * 
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Akd04B‘. Bo you think he is sufficiently in touch with the OityP—thinks 
as a matter of fact, the Indian Trade Commissioner at present is in very close 
touch with the City. There is now a proposal to have another office in a more 
convenient spot. That proposal is before the Government of India^ and I 
think it has been accepted at any rate by the Standing Finance Committee. 

A.3049. The expenditure will be on this budget?—I believe so. 

A.3050. Sir James MacKenna: With 8 lakhs as a first contribution?— 
Yes. That will certainly bring his office into closer touch with the people in 
the City, but at present be is personally in very close touch (and has been for 
a long time) not only with busine^ss people in London but in Manchester and 
oiner parts of the United Kingdom. 

A.*3051. Sir Henry Lawrence: Does that officer concern himself with the 
questions affecting the purity or gradfng of exports from India?—He writes 
frequently about these questions and wo try to get the people out here to do 
something, but actually he cannot do very much if the trade does not move 
in the matter. 

A.3052. Have you heard complaints of the impurities in wheat and oil¬ 
seeds?—Yes, both in wheat and oil-seeds we have had complaints; the Indian 
Trade Commissioner writes out here, tells us wdiat the complaint is. We go 
to the exporters; they generally know a fair amount about the complaint 
before we hear about it; wo ask them what they can do and that is about 
where it ends. 

A.3053. You ask them to do something about it ?—Yes, ask them if they 
could improve the qualit 3 ^ 

A.3054. Is there any action that they wish Government to take that is 
feasible? Have the exporters from India made any suggestions to you that 
Government should take action?—No, they have never put forward any sug¬ 
gestions so far as I know; I understand there is a clause in the ivheat con¬ 
tract which limits the percentage of dirt to a certain figure; I do not know 
whether that is still in force or not. 

A.3055. Do these questions of grading come strictly within the functions 
of your office?—No, it does not really come within our duties, but if we feel 
we can do anything, we make an effort unofficially ; we simply try to do the 
best we can by visiting the exporter and explaining to him what the com¬ 
plaint is. 

A.3056. Have you any .suggestion to make as to any action that could be 
taken by Government to meet tht^se complaints?—I have not actually thought 
)f any action, but you must be aware of the fact that Government has estab¬ 
lished a Grading Board for the export of coal; it might be possible to estab- 
Usli a Grading Board for the export of other materials as well as coal. The 
Grading Board for coal gives a certificate of the quality of the ijoal exported. 

A.3057. Is there any such machinery in being in any other country that 
you know of?—T believe there is some such machinery in Canada with regard 
to the export of wheat, but I do not know any of the details; that is with 
regard to the pooling of , wheat. 

A.3058. That is connected with the elevator 'sVNtem, is it?—Yes, but I do 
not know the details. 

A.3059. A specific case with regard to ground-nuts was mentioned to this 
Commission recently in regard to the method of decortication, the ground¬ 
nuts being wetted. Have you had occasion to enquire into that at all?— 
have not had any cKX'asion to enquire into it, out 1 think 1 know about it; I 
think they wet the ground-nuts when they are decorticating them, and they 
are rather inclined to ferment. It has not been brought to our notice. 

A.3060, Who should move in such a matter? Should the initial impetus 
come from the Chambers of Commerce?—In all these cases we like the 
impetus to come from the trade itself, because if a Government officer inter¬ 
feres in any way, it does not help much; if the impetus were to come from 
the trade probably something could he done. 
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A.3061. But so far no Chamber has moved in this matterP—^In that parti¬ 
cular matter I should not think so. 

A.3002. If they did move, in what form 6r shape would it beP By repre* 
sentaiion to the Department of Commerce and Industry? Would that come 
to yon in the ordinary course?—It would probably come to the Government 
of India first of all and then be sent to me to enquire into it and report. 

A.3003. So far that has not been done?—No. 

.\.3064. Then, with regard to the general aspect of your work of commer¬ 
cial intelligence, is there any particular action or policy that you wish to sug¬ 
gest that requires further investigation?—I have made suggestions to other 
Commissions and Committees; for instance, to tht5 Textile Committee I sug¬ 
gested that it would be advisable to have representatives in, say. South Africa, 
East Africa and Mesojiotamia with a view to extending export trade with 
tho^e countries, but T have not put forward that proposal to this Commission. 

A.3065. Do you regard that as a matter of some importance?—Yes, to 
have overseas represeTitatives, in fact, Indian Trade Commissioners, in other 
countries besides the United Kingdom. It is not a new proposal, it has been 
before the Government of India before; it was discussed in 1919 and 1922 and 
the department had a representative in East Africa for about a year, an 
Indian Trade Commissioner, with a view to finding markets for Indian expoi^ts 
overseas. 

A.3066. Have you got any Indian officers of good status who are being 
trained in this work of commercial intelligence in your office?—^We have only 
one Indian officer and he is fairly advanced in years now; wo have no others 
corning on being trained, 

A,3007. If you liacl such Indian Trade Commissioners in th{»e countries 
would you he able to find suitable officers to fill the posts?—T think it would 
be possible to find suitable officers. 

A.3068. Indians?—I think they wmuld almost certainly bo Indians, 

A.3069. Would they not re(|uire any special training?—They wmuld prob¬ 
ably have to spend some time in the department before going overseas. 

A.3070. At present there is no machinery for that ?—We have no machin¬ 
ery at present for training them as .so far thei*e have been none, 

A.3071. Sir James MncKenna: On page 365 of your note you refer to an 
export cess on hides and skims. 1 take it that so far from desiring its aboli¬ 
tion, you suggest that it might he increased?—At present there is an export 
duty of 5 per cent on hides and skins: there is a feeling that that export duty 
might he removed soraeiime in the future. 

A.3072. T sup]»ose you arc aware tluit there is a very strong feeling against 
it, except in ^Madras and Cawnpore*'^—^There is a very strong feeling against 
the export c^ess, and 1 believe the general idea is that it will be removed. 
This proposed cess is supposed to be a relief, a very small thing; if the 5 per 
cent was removed this might be only a half or a quarter per cent; it would 
be a nominal export cess after the 6 per cent has been removed. 

.\.3073. What did Burma say about that?—I have not been to Burma yet; 

I liave not discussed it with them. I discussed it with the Calcutta Hides and 
Skins Shippers’ Assotuation last Friday. This cess would not bring in very 
niu(*h revenue. T have not worked it out, but could easily do so. 

A.3074. Even under the existing 5 per cent I do not think the revenue is 
a great sum; it causes a great deal more irritation than financial result?—]f 
we got the total figures of export of hides and skins, we could easily work out 
how much revenue it would yield. 

A.3075. Are you generally in favour of export cesses?—No, generally I am 
opx> 08 ed to export cesses. 

A.3076. Do you think export cesses would be more justifiable if a portion 
of the resulting revenue were to go to specific researches on particular crops? 
*--Yes, I think that is the only way in which these export duties can be justi¬ 
fied; that is to say, that the revenue returns are to bo spent on the nctual 
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trade as is done with regard to tea, lac and cotton. The jute cess is not used 
in that way, 

A,S[)77. Do you consider the Agricultural Department is the suitable 
agency for framing crop forecasts, or can you suggest any other departmenir 
of Oovernment that has better material available for the purpose?—I cannot 
think of any other department that would have any better material than the 
Agricultural Department; the difficulty with regard to these forecasts is that 
the material is perhaps not as good as it might be. 

The point is that the Agricultural Department has not any parti¬ 
cular interest in the area, which is of equal, if not greater, importance than 
the outturn?—Of the three factors area is the big one and area seems to be 
fairly accurate. 

A.3()79. That is from the land record side?—^Yes. Then there are these 
two other factors: the standard yield and the condition. The condition is 
generally expressed in so many annas: a sixteenth; if it is wrong by one anna 
you have 6i per cent error straightway; whereas the area is not likely to 
be wrong to the same extent. 

A.30B0. So that for determining the outturn, which is of course a basic 
factor, you think the Agricultural Department is in the best position?—I 
think so. 

A.3081. Have you had any representations from the Agricultural Depart- 
jnent about the excess of work which it throws on their staff or the inadequacy 
of their staff for the purpose?—No, 1 have not had any representation, 

A.3082. Are you in favour of a separate statistical branch in each Province 
to deal with crop forecasts and other statistics?—A branch of the Agricultural 
Ih^partment ? 

A.3083. Yes, giving them more staff?—Yes, certainly I am in favour of 
giving them more assistance if they need it. 

A.3084. I think you are an ex-officio member of the Central Cotton Com¬ 
mittee ?—^Yes. 

A.3085. What is your view of the work of that body?—I have been in that 
position only for the past 10 months and have had the opportunity of attend¬ 
ing only one of the meetings. 

A.30BG. How does it strike you? Does it strike you as being a body get¬ 
ting down to the i)roblems of cotton research and development?—I do not 
know that T could express an opinion that would be of much value having 
attended only one meeting. 

A.3087. Have you any indication in your office that they are taking any 
keen interest on the statistical side of the work?—Yes. 

A.3088. You have rogtilar returns of the amount of cotton pressed issued 
by your office?—Yes; we issue them weekly. 

A.3089. Is that of any assistance to the trade?—The trade is very anxious 
to have it; so far as I can judge it has been of great assistance to them. 

A.3090. Do the Indian States take any interest in them?—Yes, to a cer¬ 
tain extent, but not to the extent that we should like. 

A.3091. Are the main cotton growing States coming in?—^Yes, they are 
gradually coming in. 

A.d092. There is the Cotten Ginning and Pro>ssing Factories Act. Do you 
think that it is of any material assistance to the cotton industry?—The manu¬ 
facturers are very keen about those statistics; they are anxious to have them 
as rapidly as possible, so they must be of assistani^. 

A.3093. Are these returns the result of the operations of the Indian Cottou' 
Committee of 1917?—I should think so, but I have not studied the point. 

A.3094. ProfesBor Gangulee: With regard to the research work which you 
have mentioned, would you have the Government of India set up an agency 
for co-ordinating the activities of the provincial research organisations, or 
would you have them carry out research in their own organisation?— 1 wouldv 
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yplace the research work under the Government of India and the organisation 
would be the Ooverninejit of India organisation. 

A.3095. The research should be done entirely by the Government of India 
and their staff?—Yes in different localities. For instance the research work 
referring to jute you would have in Eastern Bengal, but it would be under 
the Government of India and not the Local Government. 

A.3096. Research work in cotton to he in cotton areas, research work in 
rice to bo in Madras or Burma and so on; is that your idea?—^Yes. 

A.3097. You would not entrust the Provincial Government with any re¬ 
search work at all?—I think it would be more economical to keep the research 
work under one body, the Government of India. We started a little research 
in tannery in Calcutta and it is believed to have done good work. Then the 
other iieople throughout India all began to think that research is a good idea 
and the tendency is to start research tanneries all over the place, whereas one 
research tannery running well and doing good work can produce good results 
for wide arenas. 

A.3098. Your idea is that the fundamental resCiar(‘hes should be carried 
out by the Central Government and they would transmit any information 
they got to the Provincial Departments and^the Provincial Depairtments 
would tost the results in their experimental farms?—Yes. The Government 
of India could <‘ertainly depute the officer who had done the rescarcdi work 
and had arrived at his (‘onolusions to instruct the Local Government officers. 

A.3099. Bo you would have the Provincial Departments of Agriculture 
himply to do demonstration?--Demonstration and propaganda 

A.3100. No cxperimeni.N'''—The experiments would be done by the Govern¬ 
ment of India in the local areas. 

A.3101. Sir Uenry fMirmue: Do you anticipate any friction between the 
Imperial and the Provincial Governments in regard to the distribution of 
functions and things like thiii?—1 do not think the idea would bo popular 
with the Lexjal Governments, the idea of separating the functions; but I sug¬ 
gest this as a method of co-ordinating the w^ork and to save overlapping and 
from the point of view^ of economy and also to give men who are doing research 
work freedom and liberty to go on with research work without having their 
time occupied in demonstration and propaganda work. 

A.3102. Professor Gangidee : 1 find from your note that the tea cess is 

utilised for research work in connection with tea and the same is the case in 
regard to lac and cotton; but in regard to the jut© cess the amount collected is 
given to the Calcutta Improvement Trust and nothing is spent on jut© experi¬ 
ments and jute research ?—T do not think the whole of it is paid to the Cal 
-cutta Improvement Trust. 

A.3103. A portion of it goes i/z the Government of India?—I have not got 
the Act with me, but T think 2 annas in the rupee, or something like that, 
goes to the Improvement Trust. 

A.3104. A portion of it goes to the Improvement Trust and another por¬ 
tion to the Cenfral Government, and none for research in jute?—Except that 
the portion going to the Central Government goes to the general revenues. 

A.3105. Blit it is not earmarked for jute research?—No. 

A.3100. Do you think that- the earmarking of particular revenue for a 
particular purpose is a sound financial policy?—1 think it has been fairly 
successful in certain directions. The Indian Tea Cess Act has been fairly 
successful. There of course you have very highly organised industry, cap¬ 
able more or less of control. 

A.3107. You make a reference to roads. Are you aw^are of this idea of a 
Central Road Board?—Yes, 

A.3108. What is your view' on that?—I have simply indicated that I 
think if it were possible to have local roads running out from different railway 
lines as feeders to the railways it might be more economical so far as trans¬ 
port is concerned. 

A*3109. What w^ould be the relation of the Central Board to the t^rovincial 
Road Board?—1 have not thought it out at all. 
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A.3110. With regard to fertilisers and other thi^ngs you say that Agricul¬ 
tural Departments of the Local Goveruxnente should he used as agents for 
distribution* Would you not like to have business men or private enterprise 
undertaking that P—^First of all to make the fertilisers popular I would' intro¬ 
duce them through the Agricultural Departments. As I have said I would 
even go so far as to distribute free samples of fertilisers. 

A,3111. Sir Henry Lawrence : At the expense of public revenues?—^Yes. 

A.3112, Professor Gangulee: You would have the Government to distri¬ 
bute the fertilisers and you suggest that implements also should be given on 
the hire purchase system by the Government to the cultivators; you eliminate 
private enterprise iiltogetlier from this sort of work?—Private enterprise at 
present cannot do it because tins whole thing is so scattered. 

A.3113. In introducing artificial iertiliservS do you not think that Messrs, 
Shaw Wallace tV Co. did more than the Departments of Agriculture? This 
year the British Sulphate of .Vninionia Federation in London have earmarked 
iJ20,(X)0 for propaganda work in India. Do you not think it advisable for 
the Provincial l>opartmonts oi Agriculture to co-operate with the trading 
agencies?—*! think J have indicated that this business of giving out samples 
is merely to popularise it and more or loss as propaganda work. J do not 
want to turn the Agricultural Department into companies for selling ferti¬ 
lisers. 

A.3114. Tnnnng to the question ol htatisties, what is the basis of calculat¬ 
ing standanl outturn per acre?—Jt is done by the Agricultural Department. 

A.3J15. 'rhrough their crop cutting experiments?—Yes. 

A.31l(>. Would 5'oa tell us how' these experiments are conducted and by 
whom ?" -1 do not know. 

A.3117. Arc they couducieil on any one definite area or at random?—I do 
not know. 

A,3118. What is the system adopted in the Punjab for the purpose of crop 
cutting experiments?—J do not know\ 

A.3119. Have >ou coiisidcwed the possibility of aeroplane photography for 
reporting < rop condition ?—No, J have not thought of it. 

A.3120. That is being tried in America and also in England?—1 have not 
thought about it, 

A.3121. Yon liave, in the ryotwari tracts, your subordinate revenue agency 
and you find it eoiivenieut to collect agricultural statistics in those areasj but 
you find it difficult to get them in jiermancntly settled areas?—^Yes. 

A.3122. Have you got any .suggestions to make as to how' that difficulty 
could be overcome?—No, I have no sugge.stion.s to make. 

A.3123. 1 find that in your ‘ Agricultural Statistics ^ you do not give the 
value of product'; you give only the total amount of it. Do you think it ivS 
advisable to give the value of production baseil on the harvest prices?—I sup¬ 
pose it could be done as harvest prices are given. 

A.3124. My general imiiression is that there is no uniformity in the method 
of collecting the statistics throughout India; they vary from Province to 
Province, do they not?—Yes, in details but uniformity exists in the general 
principles. 

A.312o. Do you think sort of nnifoimiity would be advisable, some 

standard method?—Of course i would mean increa^je in staff in department 
which collect the materials. 

A.312C. Mr, Calvert : What is the present position mi regard to the revival 
of the rail-borne statistics?—The file came to me only the ether day and 1 am 
taking up the question. May 1 say that we started collecting certain figures 
for cotton and we are getting returns from Kailways with regard to the move¬ 
ments 01 cotton from one block to another. That is the first step and it is 
costing us about B.s. 10,(XX) a year. The revival of rail-borne statistics is a 
matter of money and Local Governments have stopped collecting those statis¬ 
tics and they will not probably be very willing to start them again. The sub¬ 
ject however is before the Government of India and the idea is to revive them. 
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A.3127. Are there uny Local Governments who have alroady agreed to 
revive them?—The Central Provinces Government has continued collecting 
them fill along; I do not know about the other Governments having agreed. 

A.3128. Do you think there is really much advantage in collecting totals 
for all India? Are not the totals of different things misleading? Take the 
case of bulls: sometimes you would show about one bull to 500 cows; end in 
the next quinquennial return you would show perhaps one bull to 50 cows. 
The meaning of the word b\ill would vary enormonsly according to your statis¬ 
tics?—Those are figures which are collected by Local Governments and sent 
i o us and we put them together; that is all we do really. 

A.3129. Do you think that the totals are worth publishing? The totals of 
two quite different things would be misleading; for instance, a pair of bul¬ 
locks in the Punjab can plough 14 acres; in Bengal we were told they can 
plough only about 3 acres?—It is really the total of the animals and not the 
total of the motive power that is shown. 

A.3130. Do you think your estimates of yields arc of any value?—1 sup¬ 
pose they have some value. 

A.3131. The ordinary commercial people in the Punjab add 30 per cent of 
the official estimate. Is that the correct thing to do?—That is their method 
and if by adding 30 per cent they are sure of obtaining the correct figures the 
statistic^s surely have some value. 

A.3132. Did you ever hear of a challenge given to expert agriculturists 
that not one of them could estimate a crop within 25 per cent?—No. 

A.3133. Can you suggest any way of avoiding the human element in these 
outturn estimates?—The only thing I would suggest would be to go on wuth 
the crop cutting experiments. 

A.3134. But, as long as your cutter selects the field, he takes what he thinks 
is the average or the normal and then hr 'ays that that is the average or 
normal; that is to say he first gets the answer and then produces the method 
of arriving at it? Is there any method in other countries where the human 
element is eliminated?—If wo could get the final figures of the actual produc¬ 
tion we might he able to do something. 

A.3135. But that is not possible?—No. 

A.3136, In the United Provinces land is about half the value of w^hat it is 
in the Punjab but their estimated outturns are 50 per cent higher than ours. 
That suggests that the outturn figures are worthless. Have you ever enquired 
into that at all.?—No, but we know that that is the factor in the statistics 
wdiich is least satisfactory. 

A.3137. Mr, Kamai: In this estimate of outturns you take your figures 
irom the Agricultural Departments and they in their turn depend on the 
revenue agency. Is it possible to make the Agricultural Deiiartments self- 
sufficient in this respect, without depending on the Revenue Departments?— 
If you make them self-sufficient you simply increase the number of the staff 
required, and incidentally the expenditure would also increase. 

A.3138. 1 am told that in the Madras Presidency there is a statistical 
branch under the Department of Agriculture who do the statistical work; is 
that true?—I cannot say, 

A.3139. You say on the question of staff that it would entail a very heavy 
expenditure if to the Agricultural Department is attached a statistical depart¬ 
ment of its own?—If they are going to collect original materials then it will 
mean a large expenditure, but if they are simply going to put together in 
the head office the materials which they get from other sources, then it would 
not mean a very large expenditure. But if you are going to change the staff 
that collects the materials, then you are going to duplicate it practically. 

A.3140. With regard to this question of a cass on exports, when you coL 
leet the cess, for instance, on tea, jute or cotton, and when you band overi 
after deducting the expenditure, the amount collected to the different com¬ 
mittees such as the Cotton or Tea Committees, do you impose any conditions 
on them? Have they to submit to you the annual accounts snowing how 
they spend the money?—I think that the accounts have to be publish^ and 
audited iu the usual way as far as I remember. 
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A.3141. Is there any control which accompanies the payment of these ooU 
lections to these diiOFerent committees?—Not that I know of. In the csase ♦of 
the Indian Association Committee 1 do not think there is any control; I 
think the money is handed over to them to use it to the best advantage. 

A.dl42. They have the fullest discretion to use the money to the best 
advantage ?—^Yes. 

A.dl43. You said you were against the idea generally of an export cess. 
Is your objection simply because of this ad hoc taxation principle, or ear¬ 
marking principle?—No, J said I was against the principle of the export 
duties. 

A.3144. If that money could be used for the development of agriculture, 
would you still be against it?—^Not if it goes back into the industry from 
which it was taken, 

A.3145. Would you not be none the less against the thing on principle?— 
No. 

A.3146. And you would also not impase any control on the part of the Gov¬ 
ernment of India if the money were to be utilised by the Local Government." 
at their best discretion for agricmlture?—I suggested that they should use it 
for research in agri(;ulttire and 1 also suggested elsewhere that the research 
should he under the Govermncnt of fndia. 

A.3147. You said in the case of tea or cotton organisations there was no 
control, to your knowledge?—Not so far as T know. 

A.3148. Would you extend the same principle if a fund collected, 
say, for agricultural purposes were handed over to Local Governments with¬ 
out control?—If there was a chance of its being utilised as successfully as in 
the case of the tea coss, then I think I would agree. 

A.3149. If the Government of India do not insist on control in the one 
case, surely they (*aii carry out the same principle in the other case?—The 
Indian tea industry is very highly organiscxl and highly controlled. 

A.3150. But if you can trust the Indian tea organisation, I think surely you 
can equally well trust the Local Governments?—Yes. 

A.3151. Sir Tkovias Middleton: You pointed to the case of your tannery 
in Calcutta as an illustration of the benefit of centralised research. Does it 
not occur to*you that much of the work with which Agricultural Departments 
are concerned is so conditioned by local factors that a centralised institution 
might not in their case bo as suitable as in the case of your tannery?—I think 
I tried to indicate to Professor Gangulee that the research work would be 
done under local conditions although it might he directly under the control of 
the Government of India. 

A.3152. That would take the responsibility for research entirely out of the 
hands of the Proviru'ial Departments of Agriculture?—^Yes. 

A.3163. You have already indicated that you are aware of the very strong 
feeling wdiich would be created if any such attempt were made?—Yes, I think 
so; but at the same time J still think that greater progress will be made iai 
research if the energies of the men who are doing research work are co 
ordinated. The difficulty about research work in this country is the lack of 
atmosphere. 

A.3154. And the lack of men?—^The lack of men first of all, and also the 
lack of a scientific atmosphere. It is very difficult for a man in the Province 
to carry on research work simultaneously with his ordinary office work. There 
cannot be any continuity when he has to look after both jobs. I think my¬ 
self that more progress would be made if the men who are doing researdi 
work could he kept on that work for a longer period of time and could be 

f iven facilities for meeting other men who are doing research work in order to 
iscuss and exchange views on their problems and their difficulties. 

A,3155. While the work of a Director of Agriculture is mainly adminis¬ 
trative, he is a man w'hb has presumably lived in the Province for, let us say, 
20 years and during this long period he ha« been up against the difficulties 
which crop up in a Province. Do you not think that his views in connection 
trith what is required to he done would be most valuable in formulating the 
Knes of research?—These lines of research could probably he laid down by 
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»ame rentrai body Kuch as you halve iu exiatenoo at present in the shape of 
periodic conferences which should meet at short intervals. At present these 
conferences take place at intervals of about two years^ and I would suggest 
that they should meet at shorter intervals. 

A.3156, You referred to the possibility of distributing free samples of 
fertilisers. T think your idea was that these free samples should take the form 
of small quantities to show how they were to be used in hold workP—The helds 
in which definite types of fertilisers had been used should be indicated. 

A.3157. And the work would be definitely experimental in character?^— 
Yes. 

A.315B. And the total quantity required for Iho Province would be quite 
small?—I had no intention of distributing fertilisers free to the whole Pro¬ 
vince; it would bo quite a small thing. 

A.3159. You are possibly aware of the fact that the praeti<?e is commonly 
followed in Great Britain?—^Yes. 

A.3160. Your own functions with regard to statistics are purely editorial^ 
—Y^es, practically compiling and publishing these agricultural statistics. Bui 
we examine and scrutinise the statistics before compilation and point out to 
local authorities any errors or discrepancies that may be found out, for 
explanation or correction. 

A.3161. Ileference has alreadj^ been made to the errors which occur and 
the difficulties which arise in certain Provinces. Have you at stated intervals 
conferences of all those com^erned in supplying you with agricultural statis¬ 
tics?—Yes, there have been such conferen<*es iu the past. I took over this 
work only ten months ago, and I have not attended any such conferences, but 
T know from the records they have been held iu the past. 

A.3102. The difficulties and errors which may o<‘cur in (‘oiinection with 
statistics in certain Province, have presumably htHui discussed at these con* 
ferences?—I expect so. 

A.3168. You say that generally sp€*akiiig you art:* satisfied luth the area 
figures ?—Y’es. 

A.3164. 1 have heard it said that there is cousiderablo doubt as to whether 
the figures of the professional surveys are accurate. They corres{>ond very 
closely with the figures taken from village papers; indeed, for All-India the 
correspondence is suspiciously close. Do you think there are compensating 
errors in both which may account for the correspondence?—Possibly. 

A.3165, Yon have indicated that in one l^rovince in particular the figures 
wore doubtful. Are tJiere not others where they are almost equally so? In 
the case of which T^rovinces do you think the figures are based largely on 
estimates*'^—Bengal, Bihar and Orissa, parts of Madras and Assam. 

A.3106. The others are reasonably accurate?—Yes. 

Except that Mr. Calvert has told us that iu the Punjab the official estimates 
of outturji must be a long way out. 

M}\ Calvert: They are everywhere. 

A.3167. Sir Thomas MirldJe.fon: You have told us you are not aware of 
the number of crpp experiments now being made?—No. (See provincial 
reports of crop cutting experiments.) 

A.3168. These crop experiments have in certain Provinces been conducted 
very extensively and for a long time. Do you know whether there is any 
sort of uniformity amongst Provinces as to the number of crop experiments? 
—I have no figures on which to base an answer to that question (there appears 
to be no uniformity). 

A.3169. Would it not be desirable to arrange some uniformity of system in 
crop exi^eriments ?—Yes. 

A,3170. Sir Jlenru Lawrence: Y"ou have referred to export cesses in your 
ncte. In addition to these there are export duties, for instance on jute. Bo 
you consider there is a case for demanding the expenditure of a portion of the 
money so obtained in research which will benefit the particular crop on which 
a duty is levied?—That would mean earmarking portions of duties. At pre-* 
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sent they go to general revenues and reseach work is financed from generali 
revenues. 

A.3171. Oil what items are there export duties?—Jute, rice, hides and 
skins and tea. 

A»3172. Is there a duty as well as a cess on tea?—Yes. 

A.8173. It has been represented with regard to certain industries that 
^incie they are paying specifically to Imperial revenues something ought to be- 
:ione for them from those revenues in the way of researcjh. Do you think 
that is sound ?—Yes. 

A.3174, Can you give us any general figures showing the percentage of 
export trade to internal outturn?—T have not worked out any figure for that, 
but I believe a figure of 10 to 1 was worked out at one time, i.e., 10 times as 
much was consumed in the country as exported. 1 will try to work out as 
accurate a figure as possible and let you have it.* 

A.3175. It has been suggested to us, with regard to the staff engaged iii’ 
resoareh at Pu.sa, that it would he better if that staff were interchangeable 
with the Provinces. I take it you are opposed to that view?—I should be 
in favour of allowing these lueii to be dexiuted to the Provinces. I think the 
idea was that they .shouhl be brought in touch with day-to-day problems of 
adininisiration and not (‘oniined solely to rest'arcb. 

A.3J76. You would pnder them to be engaged solely on research from start 
to finish Yes. but I should expect them to keep in touch wdih the probleraR 
on wdiich they wen* doing research. 

A.3177. Ml iUdvof: Did you see the report of the committee apj^ointed 
by the Punjab fbivernment under my chairmanship to inquire into methods 
for improving agricultural statistics?—No, 

A.317k, 'Vou were not consulted about that?—No. 

.\.3179, J^rofcs'^ni iMiimttiler: Do you think trading circles in Croat Bri- 
fain int<*resied in agricultural produce gel adequate information from your 
dexiartment ?—Wo semi a weekly cable to the Indian Trade Commissioner, and 
be publishes it or rather w^e send il to Reuters, who publish it. It is also 
pulilishod in the Board of Trade Journal. Tlit* cable is a siiilimary of 
information .supplivid to us regarding weather and crop conditions. 

A.3180. You think you are giving cuoiigh publicity to Indian agricultural 
[)rc>duce in Kngland?—If wo arc asked for more information wo give it. When 
there are any questions they come to the Indian Trade Oonmiissioner in 
London, and he seems to be satisfied wdtb what we send. 

A.31BJ. Sir Thomas MidiUefon: Do you call the IG-anna crop the normal 
or the oxiiimum crop?—Wc take 100 fis the normal. 

A.3182. What is 100 converted into annas?—We still get figures from tlie^ 
Provinces in annas, and we liave lor each Province what we consider to be 
their normal, which may be 12 annas for one Province, 10 for another and so 
on. 

A.3183. Could you let us have a list of the normals for the different Pro¬ 
vinces?—I shall send that to you.t 

(The witness withdrew.) 

For the evidence of other witnesses exaviined at Delhi^ see the Volumes of 
Evidence for the United Provinces and the Punjab, 

* Reference may be made to Table No. 44 of the Periew of Trade for 
1925-26, showing the proportion of exports to total outturn in the case of cer¬ 
tain principal crops for which complete figures of xiroduction are available. 
It would not be unreasonable to estimate that in normal years about 10 per 
c^ent of the total outturn of food grains is exported from India. Regarding 
oil-seeds, the exports in an average year may he put at about one-third of 
the total x^rodnotion. In tlie case of cotton and jute the internal consump¬ 
tion is muc;h below the production and about 50 per cent of the total output 
is normally exx>ortecl, I'oa and coffee are x)rincix>ally grown for exx)ort abroad. 

* Vide Apx>endix. 


Dr* D. B. Meek. 
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Statement showing the number of ann^s by which a normal crop is tn4icated in 

the various Provinces, 


Madras . 

Bombay. 

Bengal. 

• 

. 

^12 annas. 

Assam. 

Bihar and Orissa. 

• " 

12 to 14 annas.* 

Central Provinces and Berar 


13*8 annas. 

t Burma. 

United Provinces. 

Punjab. 



N. W. F. Province. 

. 

}^16 annas. 

1 

Delhi . 


Ajmer-Merwara . 


1 

1 

Coorg . 

• j 


* 12 aiiuas in twelve di.striets, aniiiis in seven districts and 14 annas in 
two districts. 

t Anna notation no longer used, American notation being used. 


Dr. B. B. Meek. 
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INDEX. 

(Figures In brackets refer to pages, other figures to questions.) 
Adminlsiratian. 

Agricultural Adviser to Government of India^ proposal for stationing, 
at Government headquarters and for membcrsluip of JLiegielative 
A^embly, Shaw (206), 1061-6, 2046. 

Agricultural Departments, development of, Rarrison (261-2), 
A^iculiural Imperial Bervice, agricultural chemists, recruitment dur¬ 
ing last 10 years, Harrison 2447-0. 

Agricultural Organiser's Bervice, scheme for, Joshl (294), (297), (303), 
2614, 2693-4, (335). 

AoRICUIiTXJliAL SfiHViCEB : 

Chemistry Assistants, Ramson 2418-20. 

Expansion needed, Joshi (299). 

Foreign training of recruits, recornmeinJation rc, Venkatiranw/n, 

Jndiiinisation, ellicicucy not injured by, VenlaUraman (Bl). 

Officers, deputation and study leave, advocated, Venkatrama^ 
(81). 

Organisation, development of, Rariison (261-2.) 
lleform scheme, effects ot, llendvrson (126). 

tlioroiigh Rc\ i^ion and leorganisation of system, need for, Render^ 
son (125-()),^i2Ut-9, 1213-5, 1239-53, 1328-41. 

Batisiactory lliough impiovement iKxssible, Venkatnnnaxi (81). 
Bhort-lerm system of re<‘nutment, uiisnitahility of, yenkatraman 
(81). 

Bui>enor, recruitment partly by promotion from subordinate ser¬ 
vice's, advocate(l, Josht (29<i-4), 2672-6, 2692, 2758-60, 2837-42. 
Training for, rcc<»mmendations, licndt'is(m 1168-81. 

All-Iiulia Agneuitural A.ssoctatHUi, scheme lor, Shaw (206), 1967-75. 

BoAim OE AuiaciuTUKb* 

Abolition, proposal, Uarriso^i (264-5), (266), 2537-8. 
proposed Change in (onstitution, Shaw (2()0). 

Functions purely advisory, Ramson 2505. 

Opinion TV, Shaw 2018-9. 

Procix^dings rather dull, Harrison 2506-7. 

Sectional Meetings: 

Chermcal, discontinuance, Harrison 2508-9. 
in Entomology, question of possibility of reviving, and desir¬ 
ability of, Fivichvt 2336-40. 

Falling off in, Shaw liKKi; Harrison (261), (266), (267), 241I-3. 
Falling off in, and need for revival, Waihm (286). 

Value of, and revival desired, Josht (293), 2762-3, 2804-7. 

Value of work, and proposal for enlargomont, Smith 391-3. 

Central Agricultural Department too closely associated with Pusa, 
Henderson (125), 1141, 1487-8. 

Central Boanl of lleveuue, functions. Hardy 2877. 

Central ex)c<*utive bmly, scheme, Henderson (127), l(\53-7, 1210-26, 
1328-41, 1528-38. 

CO-ORraNATION AND Co-OPBRATION : 
see also under Pesearch. 

Mr. Clouston’s scheme: 

Agreement with, and remarks ou, Worth (64, 64-5), 437, 

Criticism, Harrison 2534-6. 

would not be Sufficient, Henderson 1339-41. 

Difficulty, and de*sirabiliiy of spending central revenues on pro¬ 
vincial work, Worth 416-20, 505-7, 

Need for, Worth (64), 62fi-31. 

Organisation on lines of American Central Federal Dejiartment, 
unsuitability of, Harrison (263), 265-6. 

Entomologists, proposals re training, Fletcher 2163-8. 

Entomological workers, dissatisfaction with pay and prospects, Fletcher 

2310-1. 

Forest Department, see that title. 
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Admin istration — contd. 

Inpian Agiuoultuilal Sekvicb: 

llecruitment to, effect of Reforms, Harrison (262), 2365-72, 2421-8. 
Training, proposals, Shaw (207), 2024. 

Indian Thade Cohmissioneb in London: 

Office, functions, etc., Meek 3046-61. 

Relations with, Meek 3044. 

Mbtborolooioal Depabtmbnt : 

Closer co-operation with Agricultural Department required, 
Henderson (128). 

important Weather reports or meteorological observations, proixisal 
re distribution, Joshi (299). 

Myoologiste for Provinces, proi)oeal re training, McBae (227), 2078. 
Postal facilities, free distribution of agricultural leaflets advocated, 
Joshi (299). 

Railways : 

Cold storage facilities for milk transport advocated, Joshi (299). 
Feeder roads, desirability of extension. Meek (366), 3108. 

Freight rates: 

Department dealing with, Hardy 2923-33, 

for Manures, implements, etc., nigh, Joshi (299). 

Goods traffic, more expeditious handling needed, Joshi (291^). 

Small parcels, defects of system, Henderson (127-8), 1060-1. 
in Sugarcane areas, need for extension and improvement, Sutler 
(173). 

Transport of milch cattle by passenger train, hindrance to trade 
from charge for newly born calf, Smith (12), 410-2. 

Roads : 

breeding railways, desirability of extension, ]\feek (366), 3108. 
Injprovemeni needed, Henderson (128); Joshi (2i)9). 

Trade C^inmi<^sioriers in other countries than United Kingdom, pro¬ 
posal, Meek 306-1-70. 

Veterinary, see that title. 

Agricultural exports: 

see also under Marketing. 

Percentage to internal outturn, Meek 3174. 

Agricultural Indebtedness. 

Causes, Joshi (299-300). 

Credit, sources of, Joshi (300). 

Means of lightening burden of debt, Joshi (»300). 

Repayment, causes preventing, Joshi (300). 

Agricultural Industries. 

BI&1&-EEEPINO ; 

Obstacles in way of development, Joshi (309). 

Possibilities of development, and proposed measures for, Fletcher 
(242-3). 

Prospects, Fletcher 2210. 

Craft and technical schools, establishment proposed, Joshi (309), (318). 
Encouragement not considered necassary in Sind or Bihar, Henderson 
(130), 1090-1. 

Eri silk culture, introduction proposed, Joshi (308). 

FaufT OBOWINO: 

Entomological assistance needed, Fletcher (243). 

Obstacles to furtlier development, Joshi (309). 

Hand spinning and weaving, proposals for development, Joshi (808). 
Intensive study of local practioe and improved methods, needed, Joshi 
(309). * 
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Aoricultural Industries— coiUd, 

Lac cxThTvm: 

Eiu^oura^ement advocated, Jos/ii (308-9). 

Obstacles in way of expansion, Fletcher (243-4). 

Work re, Fletcher 2208-9. 

Oil pressing factories, propaganda needed for better utilisation of 
oil-cakes and development of market, Joshi (300). 

Pisciculture, entomological investigation would be useful, Fletcher (243). 
POULTEY keeping: 

Development, steps should be taken by Agricultural Departments, 
Joshi (309). 

Malnutrition, evil of, McCarrison 766. 

Proposals, tSayer (176); Joshi (308-9). 

Itemoval of industrial concerns to rural areas, extent of scope for, 
Joshi (309). 

BeeICULTUEE ; 

proposed Measures for extension, Joshi (308). 

Keiimrt on Silk Industry by H. Maxwell Lefroy and E. O. Ansorge, 
general agreement with recommendations, Fletcher (243). 
Requirements mainly commercial not entomological, Fletcher (243). 
Time spent by cultivators on holdings and occupation during slack 
season, Joshi (307-8). 

'IVoining in, adviK'attxl, Joshi (296-7). 

Village chibs or co-operation societies proposed, Joshi (308). 

Village industries, need for, Smith (9). 

Agricultural Labour; 

Emigration desirable, Joshi (309). 

Migration from liongested areas to sparsely populated areas, proposalB 
fur erK*ouragmg, Joshi (310). 

Migration difficulties, and failure in case of colonists from Gujarat in 
Sind, Henderson (130-1), 1092-4. 

Animal Husbandry: 

Advance made since 1914, Smith (13), 114. 

Bangalore Institute, see that title. 

Bralirnani system, evil ot, Smith (8, 13). 

Breeding and hcreility, <.x>nnectiou with disease. Smith (44), 253-6. 
principal Breeds in India, and distribution, Smith (46), 257-8. 

BuffaiX) : 

Develoluneiit advocated, Joshi (307). 

Dispacement anticipated with improvonient of cows, Smith (22-6), 
2i0-5. 

Obstacles to use of, for draught purposes, Smith 271-5. 

Quality of, Smith 401-3. 

Bulls, castration of : 

Compulsory, would be approved if feasible, Smith 140-2. 

Extent of prejudice against, Smith (11-12), 218. 

Organised system necKled, tSmith (8-9). 

System, Smith 12. 

Central Cattle Bureau, functions etc., Smith (11), 53, 74-5. 

Contra! control, need for, and proposals, Smith (11), 6S. 

Co-ordination of work in different provinces, no means of, Smith 74-5. 
CoM^s : 

Non-use of, for field work. Smith (7), 155-8. 

Quality of, and variation in, Smith 318-28. 

Cross BREBopo: 

in Brazil and Texas with Indian bulls, Smith 242-9; Henderson 
1407. 

Criticism, Joshi (295), 2843, 

by Cultivators, will be profitable when pedigree bulls supplied. 
Smith 198-206. 

Pusa expeiiimentfi, Henderson 1401-6. 

Results, Smith 37, 246; Henderson 1077-84, 1402-6; Joshi (306-7). 
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Animal Husbandry- 

DAIliVlNG INDUSTRY : i . j 

Anami Creamery, work earned on, and objections to profKisoa 
closing down of, (4), (10), (10-17), 17, 80-4, 219-20. 

Butter : 

from Buffalo and cows, Smith 269-70^ 404-6* 

Export trade to far East, loss of, owing to poor quality, Smith 
(20). 18-21. . . 
Butter-milk, utilisation of, as by-product of gki^ investigation 
desirable, Smith (7), 221-6, 3«')6-60. 

By-products, importances of development of uso of, and of research 
work /«, Smith (4), (7), (9-11), (16-17), 

Casein, Gujcirat trade?, decline owing to adulteration, Symth 3oo-6. 
ConclcTised milk manufacture, question of prospects, Smith (7), 
230-2. 

llairv appliances, tariff concessions and question ot chee«e-presses, 
2/ardv (337-H), 2910-11, 2010-20, 3009-12. 

Dairy bacteriology, need for research, VViilton (285). 

Dairy institutes, all o\er the (iountry, desirable, and question of 
organisation, Smith 378-87. 

Drain of good milking cows to cities, Snuih 172-4. 

Dried milk, investigation advocated, Smith 365-8. 

Factory irn^tbods of butler, qhi and casein manufatituro, con¬ 
ditions and MC^<x1 for improvement, and proposals Smith (4), 
(9-11), (16-17), 127-8. 

(jTii, manutacture, storage and transport of, need for investigation, 
Smith <7), 320-4, 364. 

Improveinont: 

an All-India question, Smith (3). 

Importance of, Smith (1-2), (7), 3. 

Mr. Keventer’s work, Smith 152, 167, 171, 259, 260. 

Military dairy farmo : 

under Agricultural Department: 

Expenditure and re(?eipts in 1923-24, 1924-25 and 1925-26, 
Smith (47). 

Kevenue expenditure and rec'cipts in 1925-26, Smith 235-7. 
Work carried on at. Smith (3, 4), (6), 85-8. 

Disagretunent with Mr. Bruen^s evidence, Smith il94-5. 
Half-bred system, approval of, Snvith 32-8. 

Policy of, not detrim<*nta1 to cattle breeding, Smith 216-7. 
Takings over of, not desircxl, Hemh^rnon 1131-6. 

Transfer of certain, to Agricultural Department, Smith 
(3), (6). 

Transfer to Civil Department would be advantageous, but extra 
expense involved, Smith 39-42. 

Milk: 

Adulteration, legislation, and non-enforccm<?nt of, Smith 72. 
264-5, 337-44. 

Recording by cultivators, iiossibiliiy of, Smith 167-71. 
Be(‘ording work, Smith 121-6 
Supply : 

Bud conditions, and iinportanc^e of improving, Smith 

.(2), (7). 

Cities: 

Difficulty, and best .sysU»m of. Smith 259-65. 

Railway facilities, Smith 396-8. 

Trnportfinco of good supply, Mvi'nrrixon 783-7, 905-13. 
increased Yield needed, Henderson 1089. 

Milk products, manufacture: 

bv Co-operative soiueties de.sirable, Smith 55-9, 

Research advocated, Joshi (295). 

Nutrition tests, importance of, Wartk (67), 

Research, lines on which reejuired, Smith (7), 362-8. 

Sind, possibilities of scope for development, Henderson 1376-83. 
Burvey of potential dairy areas, would be useful hut less important 
^an improvement of cattle and investigation of dairy problems. 
Smith 115-20. 
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Animal Husbandry— contd, 

Bbpravkd appetites: 

Proof of Tnineral cloficioiicy, McOarruon 840-1. 
and Question of effect on milk, McCurriaon 785^93. 

progressive Deterioration of cattle, Smith 150-4. 

DuAn PtriiFOSB anikai^: 

Important, but less so than keeping existing breeds uncon- 
taminat^^, Henderson 1086. 

Need for, and prospects of evolving, Smith (7), 6-7, 16, 175-83, 
361-2, 38S-90, 407-9; Henderson 1507-11; Joshi (307). 

Principal breecls, Smith (46). 

EnircATJON in cattle breeding and dairying; 

Demand in extsess of facilities available, Smith (4). 

Diploma course. Smith (6), 106-7. 

Poi4-graduate, at Kama!, Anaud and Bangalore, and desirability 
provision of scientific research staff in connection with, Smith 
<5), (6), 106-10. 

Short, courses, Smith (5), 108-9. 

Export of cattle, and increase desirable. Smith 369-73. 

Extermination of breeds, need for prevention, Herderson 1074-6. 

FonDKIl : 

Attitude of Forest Department, Smith 9. 

young Calves, use of silage desirable, and possibility of legume 
bay, Wnrth (67). 

Conservation and proservntion of, importance, Smith (12), 10. 
(Jreon, growing of, in dry months, proposal, Joshi (307). 

OBay, luiirition tests and results of, Warih (66-7). 

Minera 1 constituents ; 

Deficiency, Smith (12); Warth (68). 459-61, 480-3. 

Deficiency, evils of, and importance of inv€‘stigation, 
MeCarri.ym 771-3, 811-27. 

Investigation, importance of, and obstacles in way ol, Warth 
494-8, 5a5-7. 

Problem, solution only possible by making catlle breeding profit¬ 
able to cultivators, Smith (12). 305-17. 

Shortage, period of, Henderson (130). 
iSilage system ; 

Development advocate<l. Smith (12); Worth (67). 
Encourag<?ment advocated. Henderson (130). 

Possibility of inducing cultivators to take up, TFar//i, 433-6. 
jVfaking of rank grass and reeds growing on canal banks into, 
w'ould bo useful but silage would not be first class, Henderson 
1565-7. 

S(frqh'iimy types of, and results of nutrition tests, Warth (66), 
632-4. 

Supply, proposed means for increasing, Smith (12); Henderson 
(130); Joshi (307). 

Gir cattle, rapid disappearance of, Henderson 1531-4. 

Goat breeding, possibilities, Henderson 1122-6. 

Government institutions, disposal of surplus pedigree stock, proposal 
r#?, Joshi (307). 

Ghazino; 

Areas, contraction of, Smith (8), 90-3. 

Improvement of areas, means of, Warth (68), 484-6. 

Inadequacy of facilities. Joshi (307). 

Overstocking of common pastures, Smith (12). 

Pastures : 

problem of, Warth (C7-8). 

Work of Nutrition Section re, Warth (67). 

Hiasar farm, operations of, Smith 18^7. 

Importance cf, for welfare of agriculture and health of the peoi>la« 
Smith (1-2-3), (7), (13). 
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Animal Husbandry —con^c?. 

iMPltOVEMKNX OF BBEEDB I 

an Ali-lndia question, Stiuth (3). 

Better attention to, and feeding of, cows, necessary, and propa¬ 
ganda work being earned on, Ktruitnow 1612-6, 

Central co-ordination as well as provincial work, need for, 
Henderson U30). 

through Co-operative organisations possible, Smith 147-9. 
Cultivators anxious for. Smith 413. 
jDistnbutioii of bulls: 

Free distribution advocated, Smith 143-6. 

Proposal re, and castration of other bulls in district should 
bo condition ol, Josfii (307). 

Proposals for, Smith (8-9, 12), 61-4, 282-9. 

Miniination oi inferior animals must be gradual, Smith 163-6, 
Importation of cattle for, from foreign countries, no advantage 
anticipated, Smith 399-400. 
possible Means of, Smith (8) 

Methods dependent largely on suitable financial equipment, Mender-^ 
son (130). 

Obstacles in way of, Smith (2-3). 

Pedigree herds: 

Building up of, by i)rivato cattle owners, improbability, Smith 
(8), 159, 190-2, 290-301. 

Development of, by Government, need for, and proposals. Smith 
(8), (12), 60, 65, 129-36, 184-98, 206. 

Punjab work re, Smith (9), 15, 281. 

llegistration and inspection of breeding stock, will become neces¬ 
sary in future, Smith 137-9. 

A'ol^rinary officers should not bo asked to deal wutli, Smith {ill, 
43, 49. 

Inlenonty of cattle, causes, Smith 89, 94, 302-4. 
lissECT Pests : 

annual Jxiss from, FI etc he t (242), 2218-20. 

Beseaich, need for, and proposals 7C, Fletcher (242). 

Journal, establishment desirable, Smith 76-8. 

red Karachi breed, disappearing, and need for action by Central 
Government, fiendeison 1535-B. 

Landowners’ jntorest in, means of inereasing, Smith (12). 

MAL^UT^UT^ON . 

Couiicction 01 condition ol soil with, McCarrisoii (96-7). 

Evils ol, iMiCiinisOn (96-97), 771, 794, charts, 
total IN'uiiilKn' and value of cattle, Smith (2). 

Nutrition in relation to breeding and milk production, Worth (67;. 
Nutrition work: 

see also 'under Bangalore institute. 

Particulars re, and need for extension in separate farm, Smith (6), 
3-5. 

in the Punjab, Worth 545-7. 

of Mr. Warth, great importance attached to, Henderson 3086-8. 
Physiological Chemist, appointment of, Smith (3). 

Propaganda, proposals, Smith (11). 

Bail way transport of milch cattle by passenger train, hindrance to 
trade from charge for newly born calf, Smith (12), 41(1-2. ‘ 
liesearch, need for extension of facilities, Smith 239-4, 354-6, 

BoiiUmental vi&w with regard to cow a bar to improvement, Henderson 
1264-6. 

Sexual maturity, age of, Smith 27-31. 

Sheep, hvor fluke among, Henderson 1121. 

Shet^p breeding, Pusa not a suitable centre, Henderson 1121. 

Useless cattle, large number of, owing to religious sentiment, and 
estimated loss to country through, Smith (2-3), (7). 

Weaning, extent of prejudice against, Smith 13-14. 
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Bangalore Imperial Institute of Animal Husbandry and Dairying: 

ANZJiiiAL Nutbitxon Skotion : 

Aooommodation, requirements, and proposal, Warth (48), (65-6), 
421*3, 438-607 , 499-504. 

Advisory work for Provincial Departments, Warth (56), 520-1 
Co-operation with other departments, Warth (68-9), 617-9. 
Expenditure and receipts, 1923 *22 to 1925-26, Warth (61). 

Feeding tests in provinces, need for, Warth (66). 

History of, Warth (48). 

Provision for training men for highest posts in the Department, 
Warth (57-8). 

Publications, Warth (56-7), 449, 524, 543-4. 

^ilhort courses of lectures on special subjects, Warth (58). 

Staff, Warth (49), (60). 

Recruitment, terms of, Warth (49). 

Support received from Imperial Dairy Expert, appreciation of 
Warth (56). 

Work of, Warth (49-66), 425-7, 517-26. 

Assistance to Section of Imperial Dairy Expert, Warth (56). 
Communication of results to cultivators, proposed means of, 
Warth 429-32, 541-2. 

Digestion experiments, Warth (50-1), 622. 

Feeding standards, testing of, Warth (49-60), 474-9. 

Fodders experimented with, Warth 450-6. 

Indian coarse fodders (roughages), Warth (51-3), 457-68. 
Indian pasture grasses, Warth (54-5), 469-73. 

Mineral retpiii'emcnts, Warth (5^). 

Obstacles to, Worth (59), (65^6). 
ill the Provinces. Worth (65-6). 

Rationing of young stock, Warth (50-1). 

Training of post-graduate students. Worth (56), 442-7, 487-93. 
Value of different local coarse fodders for winter rationing of 
calves, at Karnal, Worth (55-C). 

Class for ins!ruction of offi(*ers of Co-operative Departments in technical 
dairying, and question of future of, (9), (14-15), 17, .55 , 98-9, 

160, 227-9. 

Classes of students trained at, Smith (3-4). 

Cross-breeding principles at, and obstacle to work of Nutrition Section, 
Warth (59), (66), 421-3, 635-8. 

Dairy bacteriology lectures at, Walton 2557-62, 2578-80, 2595-6. 
Dairying instruction, need for extension. Smith (36-7. 

Extension, proposals for, Smith (6). 

Imperial Dairy Expert, appointment of, but neceesarv delay in starting 
work, Smith (3), (6), 86-8, l(M-5. 

Milk analyses, comparison with American average figures, Warth 
(62, 63). 

Nature of work, t^mith 348-52, 

Relationship with Provincial Departments and various societies, and 
supply ol tochiiical advice, Sjrrifh (4-5\. 5. 

Staff, shortage of, Smith (4). 

Students, source of, Smith 69. 

Bee-keeping, $ee under Agricultural Industries. 

Beriberi, see under Public Health. 

Berseem, under Crops. 

Buffalo, see under Animal Husbandry. 

Bureau of Mycology, London, value of, and continuance of contribution 
desirable, Mediae 2085-8. 

Capital, attracting of, to agriculture, moans of, Henderson (131), 3107-9, 
1270-2; Joshi (313-4). 

Cattle Breeding, see under Animal Husbandry. 

vii 


A 4 


62625 



IKDBX. 


Goal: 

Byo-product ov«ns, proposal, Joshi (3()3-4). 

Dust (‘oal and duvst oharcoal, question of, as substitute for cowdung, 
Ptm'oc 951-6, 959-60. 

Second-grade and coke, encouragement of use of, as fuel, in pla<‘<e of 
co\\dting, difficulties and proposals for, Pascoe (117-9), 920-8, 948-60, 
961-5. 

Coimbatore Station, see under Sugarcane. 

Co-operation: 

Cultivation of small hoiJings on cooperative basis, proposal, Joshi (296). 
Kneoiaagcmcnt oi growth of, by Government, proposals, Joshi (312), 
Iinprovmneni of breeds through, possible. SmUh 147-9. 

Non-official agencies, value ol work, and. pioposals for eiujouragement, 
Joshi (311-2). 

Purchase societies, value of, and requirements for success, Joshi (312). 
Sale hocxeties : 

for Gwr, propijsal, Sayer 1823-5. 

Value <>i, and requirements lor success, Joshi (312). 

Societies in every village, desirable, Joshi (310). 
in Sugar industry, question ol desirability, Snyrr 1789-03. 
for Supply Ol fertilisers, prupoisal, Sayvr (173), 1817-8, 1850-1. 
for I'Se oi agricultural machinery, value of, Joshi (312). 

Cotton, see under Crops. 

Crops: 

Bek SEEM: 

Introduction of, 11 endersou (129). 

Seed, import free ol duty, possibility of arranging, Haidy 2888-91. 
COTTUX: 

Boll-worm, woik /c, FI(d(her 2196-7. 

(-e&s on. Meek (tkJ5), 3J40-2. 

Ginned, average yield per aero compared with U.S.A., Joshi (291). 
IMarketing, see that title. 

Damage by wild animals: 

Fencing and killing or shooting clubs proposed, Joshi (304). 
Research into life-history of certain animals advocated, doshi (304). 
Wire netting and fencing, import duty, Uardu 2912-3, 2967-8. 

Diseases: 

Breeding of types resistant to: 

Investigation desirable, Venkatraman (82). 

AVork /c, Shau' (208). 

Incidence of, extent of knowledge rc, Mcliae 2076-7. 
llesoarch : 

see also Mycologist under Pusa Institute. 

Extension of work, scope for, and proposals, Mcltae 2082. 

Lines in wliich required, Mcliae (226-7). 

Obstacles in way <>t work, Fieichet (239). 

Smut disease of Jo war, steps taken for prevention, Shaw (208). 
Spread of parasitic fungi, means of, Mcliae (228-9). 

F»hre plants, retting of, iicMjd for research, Walton (285), 2585. 

FoikI values, research advocated, Joshi (295). 

Guain : 

Marketing, see that title. 

Stores, weevils in, measures taken re, Fletcher 2J98-201. 
Groumlnuts, ivetting of, when decorticating, question as to initiation 
of action re. Meek 3059-63. 

Heavy yielding food crops, substitution, investigation of conditions 
necessary first, Henderson (129), 1256-63, 1449-61. 

Improved : 

Attitude of cultivators, Venkatraman (79-80). 

Question as to manuring required by, compared with old orops^ 
Henderson 1065-8, 1276, 1278. 
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Crops— eontd. 

IH]PR0V£M£NT OV EXISTING CHOPS: 

Appoiotmcnt of crop specialists, advocated^ Venkatraman (82). 
by Breeding, limitation depending on indigenous practice, Shaw 
(208). 

proposed Means of, Henderson (129); Joshi (304). 

Objects to be aimed at, Henderson 1277. 

Pure line selection, jiroposnl, Henderson (129). 

Pusa work re., Shaw (2U8), (209-10). 

Intkoduotion op new chops : 

Adcock tobacco, Shaw (209). 

Berseeiriy Henderson (129). 

8 cope for, extent of, Shaw (208-9). 

Jute : 

Cess on, Meek (3(35), 3102-5. 

Export duty, Hardy (340), 3937-8. 

Forecasts: 

Complaints irequeiitJy made, Meek 3039-40. 

Method of preparation in Bengal and defect of, Hardy (340). 
Ti4.gaminons fodder, more importance should be given io, and possi¬ 
bility of, as a rotation crop ami for grazing, Hetulerson (129). 
lim.ic'etls, Fusa. sm‘ces« of, Sha}o (210). 

NuTUITION . 

ApptHuinicni of Plant Biological Qiemist and Plant Physiologist 
tb'Mrablc, Hat r\son (2(>8). 

N^‘<‘d for rcs('iircli, Wnlinn (2S5). 

Oi]s€*e<{<, coinjdaints received from England of impurities in, steps 
taken on, Meek 3052-5. 

Onions, possibility ol increase should be iiivestigatiHl, Henderson 3572. 
Pests : 

CVuitrol, inoasnrcs taken as results of work of Pusa Institute, 
Fletchei 2193-203. 

Distribution of, ('xtent of knowledge ti\ Fletcher 2185-92. 
annual Loss cansed by, Fleichn (238), 2‘f(IH-9. 

Mango, little work done at Pu.su, but good deal in certain provinces, 
Fletcher 2151-3. 

Itescarcli: 

see also Entomological Section vnder Pusa Institute. 
Ci'iitralisation advo<*ated, Fletcher (239), (241). 

Co-ordination, means taken for, Fletcher (241), 

I^incs Ill wdnch required, Fletcher (239-4(1), 

Organisation projiosed, Mcliae (225). 

properly Organised service, need for and proposals, Fletcher 
(238), 221)1.7, 2;304-7. 

WatiT hyaiinth, fungi tried on, without effect, Mcltae 2113. 

Plant pby'^jology and bio-chemistry, need for research, Walton (285), 
2575-7, 2581-2, 

Potatoes, increase (b^sirable, and investigation by Central Government 
advocated, Uenderson J5H()-7l. 

foi Prevention of soil eiosion, or reclaiiiatiou of land, &c., agency pro- 
po6^ed for work on, Shaw 1958-9. 

Production, iie(‘d for increase in, and reduction in cost, Joshi (291-2), 
2831-8. 

PHOTECVION : 

see also Diseases and Pests above. 

Control of movements betw'oen Pmvinces, little scope for, except 
, in special diseases in special localities, Mcltae (231), 2965, 2131-2. 
Destructive Insects and P^sts .Vet, working of, McJtae (229-39), 
2110 . 

from External infection: 

Leakage of undeclared plant imports by passengers, Fletcher 

Measures adopted, Joshi (304). 

Moasurts satisfactory, Meltao 2064. 

Measures as satisfactory as possible wdth present conditions 
of staff, Fletcher (241), 2317-8. 

Measures suitable if provision can be made for immediate 
expansion when necessary, Henderson (329), 
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Crops — conid, 

P rotkction — con td . 

fumigation in Customs Houae^ damage generally done by packing 
and unpacking, Hardy 2914-5. 
from Inteiiiul injection: 

Legislation, limited scope for, but would be useful in certain 
oases, McHae (231), 2065. 

Means of, McJtae (230-1). 

Ilequireraents for, and must be dealt with as all-India ques¬ 
tion, Fletcher (tk2). 

further 8tudy or diseases and pests and breeding of disease- 
resisting varieties and extended use of, advocated, Joshi (305). 
Re^^arch, lines on which advocated, Jo^hi (295). 

Rice : 

Burma, no import or e.xjiort duty, Hardy 2964. 

Expeniijontal work being carried out in Bihar and Orissa depart¬ 
ment, Harnnon 2436-7. 

Export duty, Hardy (340), 2934-6. 

Forecasts, methods in Burma, Hardy (340). 

Fungi parasitic on, proposals re resotirch, McBae (226-7). 

Piisa not suitable for experiments, Henderson 1384-3. 

RoLation (j^uestioii, Jfarnson 2432-5. ** 

average Yield per acre compared with other countries, Joshi (291). 
Seeds : 

Distribution : 

through Private estates, Shaw (209). 

System, Sluiw (209). 

Improved, spread of, example, Shaw (207). 

Pusa, demand for, in excess of supply, Shaw (209). 

Testing and certifi(;Htioii, wdl become necessary with growth of 
privaif‘ enterprise, Sha.w (21)9), 1951-3. 

Sova bean, nature of cultivation and value of, as fodder crops, 
Henderson 1412-8. 

Sugar beet, prospe<'ts for introduction in India, Hairison 2510-2. 
Sugarcane, see that title. 

Tea * 

Oess on. and use of, Meek (365), (365-6),, 3100, 3140-2, 3147-50. 
Besenrcli, Dr. TunstalP.s work. McJUie 2083-5. 

Tobacco: 

Adcock, introduction of, Shaw (209). 

Pusa, acreage under, and increastHl value of, Shaw (210). 

Wheat . 

Complaints received from England of imjinriiies in, steps taken 
on. Meek 3052-5. 

Marketing, sec that title. 

Pusa: 

Acreage laicler, and succc'^s, Shaw (210). 

Quality, Henderson 1452-5. 

in Tropical areas of Madras and Bombay, possibility doubted, 
Shaw 1983-9. 

average Yield per aero compared with other countries, Jorhi (291), 
2831-6. 

Cultivation: 

Bullocks, actual working days of, in Sind, Henderson 1266, 1287 (130). 
Dry farming : 

Possibilities, question of, Henderson 1468-78. 

Research advocated, Joshi (295). 

Punjab canal colonies, yields small compared with Egypt, and decreas¬ 
ing, Henderson 1315-6, 1349-53, 1553-4. 

Rotation : 

Experimental work at Sukkur and position re, in Sind, Henderson^ 
1354-7. 

Proposed, Henderson 1432-5, 1560-1. 

Tillage system', proposed improvements, Joshi (304). 
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Dairying Industry, see •under Animal Husbandry. 

Demonstration and Propaganda: 

Adoption of expert advice by cultivators, means of inducing, Saym' 

(171). 

oil Oultivators’ fields, proposal re, Joshi (298). 

Dkaionstbators : 

Meetings and discuesions with villagers in evenings, proposal for, 
JosKi (298), 

Practical problems mot with by, should bo brought to notice of 
officers at Pusa, Shaw 1879-81. 

to Educated growers first, advocated, practice will filter down to ryots, 
Sayer (171), 1637-8, 1813-5. 

Farms in each Taluk, needed, Joshi (299). 

Field, recommendation re, Sayer (171). 

Guaranteeing of growers against loss advocated, Joshi (298), 2632-3. 
Iveafiete in iion-tef;hnical and easy language advocated, Joshi (298). 
Liaison officer to work between research side and demonstration side in 
each crop, advocated, Sayer (172-3). 
best Means of, and effectiveness of inoasuree adopted in Bombay, Jnsh^ 
(298), 2631. 

Model farms, opening of, by landlords, desirable, Joshi (298). 
Propaganda in vernacular, example of utility of, McBae 2061. 

Ruccese, examples of, Shaw (207). 

through Union Boards and panchayats, proposal, Joshi (29R), 2621-2. 
on Zamindars’ lands, proposal, Sayer (171), 1637-8, 1813-5. 

Devolution rules, need for niodifioation, Smith 97-103. 

Education: 

Adults, m rural areas, proposal, Joshi (297). 

Agiucxjltojial : 

Carrying out of experiments in local problems propocsod, Joshi 
(296), 2716-8. 

Collegiate, facilities, Harrison (268-9). 

Colleges: 

Ofmrsos, Joshi (298). 

Demand for, in Telugu districts of Madras, Harnson 2416. 
Elementary entomology instruction, fairly satisfactory formerly, 
no knowledge lately, Fletcher (240). 

Graduates: 

Allotment of land to, for certain period, Punjab proposal, 
might lie valuable, Henderson 1306-9. 

Failure to take up fanning, question of reason, Henderson 
1300-5. 

main Incentive for students to enter, Harrison (269). 
Examinations, non-utilisation of services of central officers owing 
to result of Beforms, Fletcher (240), 2314-6; Hainson (267). 
Facilities, Joshi (295). 
in High sdiools, imoposal, Joshi (297-8). 
inceiitiviis inducing lads to take up, Joshi (290). 

Language in which instruction given might be left to Education 
Department to decide, Joshi 2769-72. 
in Middle schools, proposal, Joshi (297-8), 
in Primary schools, proposal, Joshi (296). 

Proposals, Joshi (296, 297^), 2729-35, 2768-72. 
at Pu«a, see under Pusa iTistitute. 

School farms attached to high schools, proposal, Joshi (297), 2617-20. 
in Schools, extension of, desirable, Joshi (296). 

Students; 

After careers, Harrison (269); Joshi (296). 
from Agricultural classes, in places where stipends for boys of, 
Joshi (m). 

Source of. Harrison (269). 

Teachers, should be drawn from agricultural classes or have passed 
through agrksultuml courae, Joshi (296). 

xi 



index:. 


Education — contd, 

Ifiniomoiogical, proposals, Fletcher (240-1), 2317-26, 

Farm plots, proposal re, Joshi (296). 

Literacy, importance of, Joshi (312). 

Maniial arts, training in, advocated, Joshi (313). 

Matriculation, proposed revision of syllabus to include agriculture, Jofhi 
(297), 2729-35. 

Natube study: 

Advocated, Joshi (296). 

simple Entomology should be included, and proposal rc, Fletcher 
(241), 2323. 

Pkimary : 

C/ompuleory, advocated, Joshi (310), (313). 

Free education advocated, Joshi (296), (318). 
proposed Lines of, Joski (296). 
in Slack season, advocated, Joshi (296). 

Spread of, in rural areas, advantiiges to be derived, Sayer (177). 
Zamindars should be pressed to open schools for sons of tenants, 
Joshi (.313). 

IN llUBATi AREAS : 

Administration by Union Board or pancbaynt supervised by Educa¬ 
tion and Agricultural Departments, Joshi (297). 

Financing of, proposal, Joshi (297). 

School plots, should be run on economic basis, Joshi (296). 

Technical and craft schools, proposal for, Joshi (399), (313). 

Entomology: 

see also Entomological Section under Pusa Institute. 

Indian interest in, extent of, and question of means of stimulating, 
Fletcher 2221-37, 2281-5. 

properly Organised service, need for, and proposals, Fleteher (238), 
2261-80, ^304-7. 

Popularisation of, possible means of, Fletcher 2330-4. 

'ScH>p(‘ for workers unlimittKl, Fletcher 22H6-8. 

Treatment of wood against termite, work re, Fletcher 2327-9 

Fertilisers: 

FIIAUDULEM’ ADULTERATION : 

not Extensive, llcmiersoti (128). 

Legislation may become necessary in future, Joshi (303). 

Aktjfioial ; 

Mineral, deposits and resources, Fascoe 929-47. 

Produced in India, greater use should be made of. >8<tl/er (173). 

Bkx>d from slaughterhouses, experimental work done at Poona, 
IJcnt/ei .^on 1573-C 

Bones, export, no interference with, advocated, Henderson 1127-8, 1542-3. 
Conversion of natural deposits into, experimental work rc, Fasi oe 966-8. 

OOWDUAG ; 

Mauurial value per rnaund, and comparison with value as fuel,. 

Fascoc 982-7. 

Use as fuel; 

proposed Means of preventing, Fascoe (117-9), 920-8, 948-66, 
959-65; Joshi (303-4). 

Price, comparison with price of coal, etc., Fascoe (117). 

Question of little importance, Henderson (129), 1227-8, 1649-50. 
Effect of, investigation needed and proposal re. Henderson (128); Joshi 
(303). 

Effo(‘ts of, on nutritive value of certain crons, McCarrison (97). 
Experimental work, ne<*d for, and proposed linen of, Walton (286). 

Hire purchase system, proposal, Meek (366). 

Increased use: 

Examples of, Henderson (128); Joshi (30t3). 

5icope for, Henderson (128), 1062-8.. 
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Fertilisers— contd. 

Natubax. ; 

Composting of dry leaves with cowdung and charcoal, prdpoeal, 
Joshi (304). 

Increased use of, scope for, Joshi (303). 

Preservation, cultivators should be taught better methods of, Joshi 
(304). 

Nitrate of potash, import duty, position re. Hardy 2884-7. 

Nitrogen fixation from the air, means of, llenderson 1456-9. 

Oil-seeds, interference with export not advo<iatod, Render non 1544-5» 
Permanent manuring experiment at Pusa, Henderson 1192-3, 
Phosphates, natural, utilisation, research advocated, Joshi (295). 
Phosphatio : 

Boneineal must be the main source of, Fascoe 943-7. 

Need for experimental work with utilisation of, Walton (286). 
Popularisation of new and improved, proposed means of, Henderson 
(128); Joshi (30;^); Meek (366), 3110-3, 3156-9. 
llesearch, proposed lines of, Joshi (295). 

Sugarcane, sec that title. 

Sulphate of Ammonia : 

Kxport, Henderson 1546-7. 

Prodiuiiioii in India and export to Java, Say&r 1821-2. 

Tariff concessions. Hardy (336-7), (339). 

FLETCHER, T. Bainbrigge, ll.N,, K.IC.8., F.L.8.. K.Z.S., Imperial Ento¬ 
mologist, Fusa: (238-44), 2115-2340. 

Training and post appointments, 2116. 

Admjmstkation . 

Entomologists; 

Proposals re training, 2163-8. 

Dissatisfaction with pay and prospects, 2310-1. 

Aoiucultukal Industuies : 

iiee-keeping, production of honey and wax, pofesi bill ties of develop¬ 
ment, and proposed me.nsureH lor, (242-3). 

Bee-keeping, p^^specU, 2210. 

Lac culture; 

Obstacles in way of expansion, (243-4). 

Work re, 2208-9. 

Pisciculture, entomological investigation wrould be useful, (243). 
Sericulture. 

Report on Silk Industry by H. Maxwell Leiroy and E, C. 

Ansiirge, geueriil agreement with recommendations, (243). 
ReiiiiirementB mainly commercial nut entomol<jgu*al, (243). 

Animal Husuandrt, Insect pests : 
annual inmi, (242), 2218-20. 

Research, rx'cd fui*, and proposals re, (242). 

Chops. 

(jotton Boll-w'orm, work re, 2196-7. 

Grain stores, weevils in, measures taken re, 2198-201. 

Pests; 

Control, inea^surea taken as results of work of Pusa Institute, 
2193-2a3. 

Distribution of, extent of knowledge re 2185-92. 

. annual Ir>ss cause<l by^ (238), 2308-9. 

Mango^ little work clone at Pusa, but good ffeul ui certain 
provinces, 2151-3. 

Ileseai ch: 

see also Entomological Section under Pusa Insiitute. 
Centralisation advocated, (239-241). 

Oo-ordination, moans taken for, (241), 

Lines in which rec^uirod, (239-40). 

Obstacles in way of work, (239). 

properly Organised service, need for, and proposals, (238), 
2261-7. 2304-7. 
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FLETCHER, T. Bainbrigge— conid. 

Crops— conid. 

Protection : 

from External infection: 

Leakage of undeclared plant imports by passengers, (242). 
Measures as satisfactory as possible with present conditions 
of staff, (241), 2317-8. 

from Internal infection, requirements for, and must be dealt 
with as all-India question, (242). 

Education : 

Agricultural colleges: 

Elementary entomology instruction, fairly satisfactory formerly, 
no knowledge lately, (240). 

Entomological examinations, no longer attended owing to diffi¬ 
culty of travelling expenses, (240), 2314r6. 

Nature study and simple entomology should be included, and 
proposals rc, (240-1), 2317-26. 

Entomology : 

Indian interest in, extent of, and question of means of stimu¬ 
lating, 2221-37, 2281-5. 

properly Organised service, need for, and proposals, (238), 2261-80, 
2304-7, 

Popularisation of, possible means of, 2330-4. 

Scope for workers unlimited, 2286-8. 

Treatment of wood against termite, work re, 2327-9. 

Fhuit (Showing, onioinological assistance netted. (243). 

Holdings, fragmentation, control of insect pests made more difficult by, 
(241). 

Imperial Buiieacj of Entomouigy in London, value of, and contribution 
to, should be continued, 2158^61. 

IndiaxV Tea Assocutton, entomological work of, 2156-7. 

Public Health, diseases, enlomological work in connec'tion with, should 
be strcMigthened, (244). 

PusA Institute: 

Co-ordination between sections, 2120, 2154-5. 

Entomological Section : 

.Assistants, num1>er, training, pay, etc., and salaries should be 
improved, 2140-9, 2243-4, 2295. 

Co-ordination of work, (241). 

Jlifliculty of obtaining rare books, 2312-3. 

Distribution of insect pests, extent of knowledge re, 2185-92. 
Expansion, advantages to be derived, 2169-77. 

Expel iiiK'nts, collaboration with other departments when 
necessary, 2181-2. 

Functions, 2124. 

Obstacles to work of, (239). 

Publicity section advocated, 2235-6. 

Polations with provinces, 2122-6, 2188. 

Ilelations with Veterinary Department, 2204-7. 

Separation of forest work fi'om. disadvantages, 2296-8. 

Short courses in, cessation, 2163. 

Touch with research workers in other countries, 2136. 
Treatment of wood against termite, w'ork re, 2327-9. 

Visits to Provinces cut down owing to decrease in* travelling 
allowances and Devolution Rules, and disadvantage of, and 
return to old sysiem advocated, 2126-35, 2238-42, 2314-6. 
Work re bee-keeping, (243). 

Post graduate training: 

Entomology : 2293-4. 

Extension, would be difficult with present staff and under 
present conditions, 2164-6. 

Inadequacy of two years for, (240), 2289-91. 

Number of students, and question of possibility of in¬ 
creasing, 2211-6. 
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FLETCHER» T. Bainbrigge— contd, 

PUSA InSTITTTTB— COfit, 

Sectional meetini^s in entomology, question of possibility of re¬ 
viving and desirability of, 23^-40. 

Site, unsuitability of, from entomological point of view, and Coim¬ 
batore would be preferred, (239), 2117-9, 2121, 2178-80, 2246-63, 
2299-303. 

Trtniuai) CoiiLKOE of Tropiciil Agriculture, 22*64-9. 

Fodder, see under Animal Husbandry. 

Forests: 

Deforestation in Cbota-Na-gpur, effect on soil erosion and climate, 
Henderson (131), 1096-6. 

Department, attitude of, re fodder supplies, Smith 9. 

Storing and conservation of fodder in, desirable, Smith 10. 

Fruit-growing, see under Agricultural Industries. 

Fruit preservation, research advocated, Joshi (296). 

Geological survey work, Pascoc 934-44 , 969-80. 

Goat breeding, see under Animal Husbandry. 

Grain elevators, see under Marketing. 

Grazing, sec under Animal Husbandry. 

Groundnuts, see under Crops. 

Gur, see under Sugar Industry. 

HARDY, G. S., I.C.S., Member, Central Board of Revenue, Government of 
India: (336-40), 2873-3016. 

(.'FJS’TiiAL BoAiii) OF RjsvENUE, functioiis, 2877. 

Ciu)P8, fumigation in Cuetoms Houses, damage generally done by 
packing and unpacking, 2914-5. 

Railways, freight rules, jDepartnieiit dealing with, 2923-33. 

Salt : 

Importation and duty, 2969-71, 2976-80. 

.Maiiuiiu'liive lu India, ]»(>Mtion rr, 2973-4. 2981-7, i.1013-6. 
St\tistich. 

JiUe forecasts, method of preparation in Bengal and defect of, 
(;340}. 

Rice fore<5asts, metlnxl of preparation in Burma, (340). 

Taiuff ; 

Agricultural implements, Agricultural Adviser consulted re, 3002. 
Arrangements with Indian otates, 2958. 

Jierseem sc^ed, import free of duty, possibility of arranging, 2888-91. 
Concessions: 

Agricultural implcnnents; 

Omiprehonsivc* scheme, proposal, 2962-4. 

Free import of all, without specifying any by name, 
objection to, (339h 2896, 2993-6. 

Harclship on l(xjal manufacturers, difficulty of dealing 
with, 296^7. 

System (337), (33?>), 2894-6. 

no Compreiiensive scheme and desirability of, (339), 2921-6, 
2962-4. 

* Dairy appliances and question of cheese presses, (.337-8), 291Cm, 
2916-20, 3009-12. 

Grain ana pulse, (339). 

Manures, (336.7), (339). 

Power pumps, question of, 2903-5, 2908-9. 

Raw cotton, (339). 

Scientific apparatus, inclusion of particular instruments might 
be possible, 3004-6. 

Sugar mills worked by power, probably desirable, 2906-7. 
Sulphur, 2963. 

Water-lifts, eugar-nfills, oil-presses and parts thereof, (338). 
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HARDY, G. S., \.C.S.--contd. 

Tarif.f —routiL 

rertain Conflict of interest between industrialist and agricul¬ 
turists, 2880-3. 

Eflwt on cultivator^ (339). 

Export duties on rioe and iiite, (340), 2934-8. 

Fencing and wire netting, z9l2-3, 296*-8. 

Free iniiK>rt under license or other control to approved person^ or 
firms, coiuiessions for particular articles preferred, 287^-9. 

Fresh fruits and v^etables, (339). 

irrigation .schemes, imported material for, (339)., 

Power driven macniner.v for refining sugar, 2965-6. 
no Preferential arrangements, 2961-2. 

Hep resen tat ions generally received from importers, acxmmpanied by 
support of local Agricultural Department, 2892-3, 3007-8. 
lievision, position re, 2988-92. 

Hire to or from Burma, no duty, 2964. 

Salt, 2969-71. 

Salt}>etre (mirate of potash), 2884-7, 2f)t)7-300. 

Seeds, seedling jilants and cuttings, (3*39), 28994K)2, 2iK)8-9, 3001. 
Smuggling through Indian States, 2947-51, 21159-60. 

Spices, (33f)). 

Sugar, (330), 2030-46, 3003. 

Smuggling through Kaihiavar, 2947-51. 

HARRISON, Dr. W. H., D.Sc., Imperial Agricultural Chemist, and Joint 
Director, Agricultural Hestuirch Institute, Pusa. (261-!^), 2341-2545. 

Training and past appointments, 2343. 

AGillCTTLTUH.iJ. vSeRVIOKS .* 

.Vgncultural chemists, recruitment during last 10 years, 2447-9. 
Chemistry Aasistants, 2418-20. 

(.)rganisati<vTi, development of, (261-2). 

Board ok Ag kx cult hue : 

Abolition, proposal, (264-5), (2(>f)), 25^f7-8. 

Chemical coni ore nces, discontinuance, 2508-9. 

Kunctions purely advisory, 2505. 

Meetings, falling oil* in, (261), (266). (267), 2411-3, 

Proceedings rather dull, 2506-7. 

(^Rors : 

Nutrition, appointment of Plant Biological Clhoinist and Plant 
Physiologist desirable, (268). 

R ice: 

bixperimentul work being earned out in Bihar and Orissa de¬ 
partment, 24‘f6-7. 

Hotalion qiiostjon, 2432-5. 

Sugar In’ct, prosjxK ls lor introduction in India, 2510-2. 

Suganane, investigation of jiests and diseaw^s by appointment of 
a Iditionai officers desirable, (268). 

EdUC ATION, AolllCULTUilAL : 

Coilegiate, iacilities, (268-9). 

C olleges : 

Demand for, in Telugu districts of Madras, 2416. 
main Incentive for students to enUn-, (269). 

Examijiations, non-utilisatioii of services of central officers owing 
to result of Hefornis, (267). 
at Pusa, see under Pusa Institute. 

Students : 

After careers, (269). 

Source of, (269). 

Indian Ck.vtral Ooiton Committee, suxicess of, (264), 2359. 

Pusa IssTiruTE; 

Affiliation to University, objection to, 2495. 

Agricultural Engineering section advocated, (268), 2389-96. 
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HARRISON, Dr. W. H., D.Sc.-^-contd. 

PtrsA Institute— conUt , . \ 

Oaiile breeding operatjoim, transfer of portion to Karnal farm 
or expansion of euiburable area advocated, (266). 

Chemistry Section : 

Assistants: 

Qualifications required, 2417. 

Work carried on by, 2472-6. 

Nature of problems which should be dealt with by, question 
of. 2477-61. 

Comparison with Institutes in other countries, 2457-61. 
ikniiuiuity of rcsearcli, extent of, 2482-G. 

Co-operation with Provincial dexiartiiients, restriction by rules re 
charge on {irovuices loi services by C’entral Department, (262, 
2r>7), 2ildl*5, 2198-504. 

Co-ordination betuoen sections, 2649-50. 

Council, 1 unctions of, 2466-7. 

Development into Imperial Rt'search Institute and College, not 
advocated, 2494, 2496-7. 

Director, s<q>aratJon ol post from that of Agricultural xidviser advo¬ 
cated, 2442-6 

Dual i‘oncrui, not objected to personally, 2351, 2401-3. 

KxT.ension ol work, increased equipment and lesidontial aecommo- 
datiou would lie needed, 2409-10. 

Headfe of Sections, coirespondeuce direct with provincial officers, 
IKjsition /c, 277H-6. 

grouing Isjilatujn of, since Reforms, (262), 2362. 

Joint Director : 

Duties as, interference with work as Chemist, 2398-40(h 2440-1, 
^2469-71. 

¥u nctionSj 2344-6. 

Laboraloiy.accommodation needed for Physical Chemist and Bio¬ 
logical Chemist, (267). 

Ofiicer desiring to work at, on sx»ecial agricultural research would 
be welcomed, 2453. 

Organisation, (266-7). 

no Paddy cuilivation work, 2436, 2438. 

Post-graduate training: (269). 

Absence of future prospects of enqiloyment, (269). 

Chemistry, (209), 2451. 2541-3, 

JX*puting of officers for, from Provincial departments, sugges¬ 
tion, (269). 

Limitation to nominatioms by Provincial Covernments or by 
Co^ernment ol India advocated, 2450. 

Students working lor University degree, w'ould probably be 
accepted, 2454-6. 

Relations with Provinces, 2352-4, 2363-5. 

Sections should be free Irom routine duty and free to carry out 
research work and attend to post-graduate students, 2404-5. 

Site, suitability of, iroiu agricultural chemistry point of view, but 
i.solation a drawback, 2347-B. 

Soil Physicist, 238lf-6, 2487. 

Staff. 

Inadequacy, ^267). 

Recruitment difficulties, and proposal n' (262), t2G8, 269), 
236.5-72 2406-8, 2421-8. 

Touring by officers, position le, 2355-7, 2377-81. 

Techiiologicai iaboratory, advocated, (268). 

Heseaucu ; 

Advisory Committee, scheme, (265), 2519-21, 2525-40. 

Central Advisory Board, criticism of Dr. Clouston’s scheme, 2534-6. 
(Centralisation of, objections to proposal, (263, 265-6). 

Co-ordination: 

Committees on linos of Indian Contra! Cotton Committee, 
scheme, (264-5), (266), (267), 2361, 2503-4, 2513-40. 

Inadequacy of, (2^, 267). 
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HARRrSON, Dr. W. H., D.Sc,—contd. 

R ESKARCH— contd, 

(Vj-ordiiiatioii— contd. 

Organisation on lines of American Central Federal Department^ 
unsuitability of, (263, 266-6). 

Financing of, export duties or cesses, provincial contributions and 
from central revenues, proposed, (264). 

Lines on whitdi required, (268;. 

present Oiganisation, central and provincial, an-d delects of, (265). 
Soils, phosphatic depletion, and question of method of analysis, 2488-93. 
Sugar Technologist, appointment of, for study of technique of sugar 
and gur manufacture desirable, (268). 

Tobacco Curing Expert, appointment desirable, (268). 

HENDERSON, G. S., N.D.A., N.D.D., Imperial Agriculturist, Pusa: 

(124-31), 988-1604. 

Training and past appointments, 990. 

Administration ; 

Agricultural 'Services. 

Reform scheme, effects of, (126). 

Revision and reorganisation of system, need for, (125-6), 
1204-9, 1213-^1, 1239-53, 1328-41. 

Training for, recommendations, 1168-81, 

Central Advisory Board, Dr. Cloubton\s suggestion, would not be 
sufficient, 1339-41. 

Central Agricultural Department, too closely associated with Pusa, 
(125), 1141, 1487-8. 

Central executive body, scheme, (127), 1053-7, 1210-26, 1328-41. 
1528-38. 

Miiteorological Department, closer co-opera non with Agricultural 
Department required, (128). 

Railways, defects of syd/cm in regard to .small parcels, (127-8), 
1060-1. 

Roads, imiirovement needed, (128). 

Agricultural Industries, encouragement not considertHl !Hxes.«'ary in 
Sind or Bihar, (130), 1090-1. 

AoiaouLTURAL Labour, migration difficulties, and failure in case of 
colonists from Gujarat in Sind, (130-1), 1092-4. 

Animal Husbandry: 

Cross breeding, 1077-84, 1401-8. 

Dairy industry, possibilities of Sind and scope for development, 
1376-83, 

Dual puriiosc animal, important, but less so than keeping existing 
breeds uncontaminated, 1085. 
lixtermination, need for prevention, 1074-6. 

Fodder: 

Shortage, period of, (130). 

Silage: 

Encouragement advocated, (130). 

Making of rank grass and reeds growing on canal banka 
into, would bo useful but silage would not be first class, 
1565-7. 

Supply, means of increasing, <130). 

Gir cattle, rapid disappearance of, 1^1-4. 

Goat breeding, possibilities, 11^6. 

Improvement of breeds: 

Better attention to, and feeding of, cows, necessary, and pro¬ 
paganda work being carried on, 1612-5. 

Central co-ordination and provincial work, need for, (130). 
Methods dependent largely on suitable ffnancial equipment, 
(130). 

red Karachi breed, disappearing, and need for action by Central 
Government, 1535-8. 

Military Dairy Farms, taking over, not desired, 1131-6. 

Milk supply, increase yield needed, 1089. 
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HENDERSON, G. S., N.O.A., N.O.D.--cone<^. 

Animal Hus0an»ry— contd . 

Nutrition work of Mr, Warth, great importance attached to, 
1086-8. 

Sentimental view with regard to cow a bar to improvement, 1264-6. 
Sheep, liver fluke among, 1121. 

Capital, means of attracting men with, (131), 1107-9, 127('-2. 

Ceops : 

Heavy yielding food crops, substitution, inveetigation of local con¬ 
ditions necessary first, (129), 1266-63, 1449-51. 

Improved, question as to manuring required by, compared with 
old crops, 1065-8, 1276, 1278. 

Improvement of existing crops: 
proposed Means of, (129). 

Objects to l*e aimed at, 1277. 

Introduction of new, (129). 

Leguminous fo<ldcr, more importance should be given to, and j>os- 
sibility oi, as a rotation crop and for grazing^ (129). 

Onions, possibility of increase should bo investigated, 1672. 
Potat(K's, increase desirable, and investigation by Central Govern¬ 
ment advocated, I5t)8-71. 

Protection, mensurcs suitable if provision can be made for im¬ 
mediate expansion when necessary, (129). 

Soya bean, nature of cultivation and value of, as fodder crops, 
141^8. 

Wheat, Pusa, quality, 1462-5. 

CULTIVATION : 

Bullocks, actual working days of, in Sind, (130), 1266, 1287. 

Dry farming, question of possibilities, 1468-78. 

Punjab canal colonies, yields small compared with Egypt, and 
decreasing, 1315-6, 1849-53, 1553-4. 

Hoiation advocated, 1432-5, 1660-1. 

Rotation, experimental work at Bukkur and position re, in Bind, 
1354-7. 

Edik ation, Agricultural <x>llego graduates: 

Allotment of land to, for certain period, Punjab proposal, might 
be valuable, 1306-9. 

Failure to take up farming, question of reason, 1300-5. 

Fbetilisbrs : 

iraudulent Adulteration, not cxlen&ive, (128). 

Blood from slaughterhouses, experimental work done at Poona, 
1673-6. 

Bones, export, no inUirferenee with, advocated, 1127-8, 1642-3. 
Cowdung, use as fuel, question of little importance, (1^), 1227-8, 
1549-50. 

EffiHtts of manuring, furtlier investigation needed (128). 

Extended use of. scope for, (128), 1062-8, 

Increased use ot, in North Bihar for sugarcane, (128). 

Nitrogen fixation from the air, means of, 1456-9. 

Oil-seeds, interference with export not advocated, 1644-5. 
Permanent manuring experiinent at Pusa, 119^3. 

Popularisation of new and improved fertilisers, district propaganda 
work necessary, (128). 

Sulphate of ammonia, export, 1646-7. 

Forksts, deforestation in Ohota-Nagpur, effect on soil erosion and 
climate, (181), 1095-6. 

Holdings : 

Fragmentation, decrease in average yield owing to, Punjab, 
1558-4. 

Small, work at Pusa not designed for assistance of, 1293-6. 
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HENDERSON, G. S., N.D.A., N.D.O.—con«<i. 

1MPLKMI5NT8 : 

Ai^riculturnl tractors (130). 

Improved, introductiiji of, (180), 1070-1, 1073, 1548. 

Large and costly marines, production and distribution, oonsidera** 
tions in cxninection with (129-30). 

Local inanui;K‘turers, should be encouraged to use better claas of 
material, (129), 

Muss production of machinery by standardisation hoped for in 
future, 1310-11. 

suitable Threshing machine, need for (130). 

Indian CuNTBAn Cotton Committee, opinion re, 1060-1, 1142-4. 

International Institute at Rome: 

Contribution to, full value received for, 1617, 

Indian delegate: 

Assiistant hardly ntuessary at first, 1695. 

Permanent representative desirable, 1518-9. 

Qualifications required, and possibility of finding, 1594-7. 

llUUGATlON : 

Mxiension, importance of, (128). 

Heavy watering, effect of, 1368-72. 

Wells, area commanded by, (128). 

Landowners : 

CHiltivation of own land by, rare, (131), 1273. 

Increased interest in agriculture, inclusion in Honours List of 
rewards for advancement of agriculture might help, (.131), 1274-5, 
1279-81. 

Marketing . 

Agricultuial exports, grading of, investigation advocated and 
drastic legislation required to raise standard, (124), 1014-6, 
1232-8, 1528-9. 

Cram ele vators, 1097-103, 1464-7, 1652, 16^601. 

Posting of prices at market, as in Punjab for cotton and wheat, 
approved, (131). 

Wlieat exports, defects of system and need for inquiry and action 
by Central (h>vernment, (131), 1267-9, 1657-9. 

PiJSA Institute : 

Affiliation to University, not desirable from agricultural point of 
view, 1585. 

Arable area etc., and position je irrigation, 14^^48. 

Carrying out of exiieriinents at suggestion ol Provinces, 1197-202. 
Cattle farming at, reason for, 1500-6. 

Cattle sold by, 1161-4. 

Co-ordination with Provinces, extent of, 1324-7, 1541. 

(Costing experiments and development of, by proviaoaal depart¬ 
ments would bi’ usetui, 1112-20, 1282-90. 

C’riticisnis of, causes of, (126-7). 

Crop expel iments, 1182-1203, 1384-94. 

increa'^iiig Divorcement from work in province's, (126), 1216-9. 
Extension by sub-stations in other parts advocated, 1141, 1220, 
1487-8, 1498, 1639-40. 

Fruit growing, peaches, 1479-81. 

Government audit, criticism of, and should be more on commercial 
basis, (120-7), 1052. 

Heads of Sections; 

%shonld have been Raised to grade of Directors of Agriculture, 
(126), 12.54-5. 

Rt^sponsible for activities of sections through India, proposal 
(12()), 1137-40. 

Imperial Agriculturist; 

Advisory work, 1482-6. 
b^inctions, 1002-5. 

Original idea of, (125). 
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HENDERSON, 0. S., N.D*A., N.O.D. 

PUSA iNSTITT71?B— COntd, 

Post graduate training, 1179, 1317-23, 1676-86. 

Eaalway facilities, criticism, 1165-6. 

Becoz^ing of experiences, 1064-9. 

Belations with Provinces, difficulties caused by Accounts Rules, 
1396-400. 

Seeds, supply to provincial departments and to cultivators, 
1686-93. 

Sheep breeding, centre not suitable, 1121. 

Sii^ drawbacks of, and requirements, 994-1001, 1489-98. 
in Touch with Annual Nutrition Department, 1195-6. 

Training at, and possibility of improvement, but complete training 
for Agricultural Service should not be C/onfined to, 1167-81. 

Value to Provinces, question of, 1151-60, 1499. 

Reseakgh : 

Co-ordination of effort, need for, and proposals, (124), 1017, 1204-9, 
1260-3, 1328-41. 
by Crops, proposal re, 1145-50. 

Financing of, contributions from the public, possibility of, 1012-3. 
proposed Lines of, (124), 1165-8, 

Problenis of fundamental nature, CSovernment of India should be 
responsible for, 1604. 

Stnb, conditions in, and porisibilities of, 1312-4, 1342-8, 1354-83, 1419-26, 
1523-7. 

Soils : 

Reclamation of alkaline land: 

not a Difficult proposition if water available, 1373-5, 1622. 
Progress, (‘ompanson with Egypt, 152U-2, 1562-3. 

Waste lands subject to heavy flooding in monsoon, example of 
method of improvement, (128). 

St.\tistics, collection, need for improved system, (131). 

'WeIaPake of Rukal Popuf.ATiox, intensive study of rural economics, 
would be useful, 1291-2. 

Holdinqs: 

CONSOIJDATION : 

Ck>mpulsion on minority would be approved, Joshi (301). 
Obstacles in way of, and education needed, Joshi (301). 
Fkagmentation : 

Ckmtrol of insect pests made more difficult hy.Fhtcher (241). 
Decrea.se in average yield owing to, Punjab, Henderson 1553-4. 
Encouraged by Hindu and Mahommedan Laws of Inheritance, and 
amendment proposed, Joshi (300-1). 

Small : 

Oultivation on co-operative basis, proposal, Joshi (296). 
Development of sugar industry hampered by, Hayer (173). 

Work at Puea not designed for assistance of, Henderson 1^-6, 

HorticuttMrej reasearch advocated, Joshi (295). 

Imperial Agricultural Department (Pusa) Association, 

Constitution, objects, etc., Joshi (291), 2667-9, 2773-6, 2787-98. 

Evidence on behalf of, ifec JOSHI, N.V., M.Sc,, L.Ag., (291-316), 
2602.2872, (836). . . v 

Memorandum, drawing up of, Joshi 9670-1, 2828-30. 

Report and number of members sent annually to Government. Joshi 
9807-8. 

Scheme for improved prospecte and pay to be put before (Skivernment. 
Joshi 2688-41. 
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Imperial Bureau of Entomology in London, valuo of, and contribution to, 
snouM be continued, Fletcher 2168-61. 

implements: 

Agricultural tractors, steam engine more suitable than small internal 
oonibustjon engine, Menderso^i (130). 

Difficulties of manufacturers owing to scattered demand, Meeh (866). 

lllliE PTTKCHASE SYSTEM: 

State assistance, proposal for, Meek (866), 3112. 

• not very Success!ul, Meek (366). 

Imphoved : 

Adoption of, means for hastening, Joshi (306). 

Rice-hulliijg machinery, Hendemm (180), 1078, 1548. 

Use of, retarded by condition of draught cattle, Hmith (2), (7), 
178-9. 

Wooden plough, success of, Henderson Ki70-1. 

Improvements ; 

Encouragement of, by prizes, proposal, Joshi (305). 
of Indigenous implements advocated, Sayer (174). 
of Present implements desirable and proposed means of, Joshi (306). 
Largo and costly machines, production and distribution, considerationa 
in connection with, Henderson, (129-30). 

L(K‘al manufactories, sliould be encouraged to use bettor class of 
material, Henderson (^129). 

Manufacture and distribution of, by manufacturers, proposals re, 
Joshi (305-6). 

Mass production of machinery by standardisation hoped for in future, 
Henderson 1310-11. 

New, must bo adapted to noeds of cultivators. J'^shi (295). 
Requirements, Sayer (174). 

Requirements of big landbolders and small cultivators, Jo^hi (805). 
Tariff concessions : 

Comprehensive scheme, proposal, Hardy 2952-4. 

Tfardsliip on local manufacturers, difficulty of dealing with, Hardy 
2955-7. 

System, Hardy (387)^ (aSO), 2894-6. 
suitable Threshing machine, need for, Henderson (130), 

Improvements, obstJicles in way of carrying out, by cultivators, and 
proposals for encouraging, Joshi (314). 

Indian Central Cotton Committee: 

Financing of, by oess on cotton, Meek (366). 

Opinion re, Henderson 1050-1, 1142-4. 

Success of, Harrison (264), 2359. 

Indian Sugar Committee: 

Non-carrying out of recommendations of, Sayer (170, 178), 1634. 

Visit to Java, Sayer 1617-9. 

Indian Tea Association, entomological work of, Fletcher 2156-7. 

International Institute at Rome: 

Contribution to, full valuo received for, Henderson 1617, 

Indian dedeoatb: 

Assistant hardly necessary at first, Henderson 1595. 

Permanent representative desirable^ Henderson 1618-9. 

Qualifications required, and possibility of finding, Henderson 1694-7. 

Irrigation: 

Effect of, on nutritive value of certain crops, McOarrison (97), 830-3* 
Extension, importance of, Henderson (128), 

Heavy watering, effect of, Henderson 1368-72, 

Imported materials for schemes, duty on, Hardy (339). 

Influence of water on biological processes in eoil, need for study* 
Tfttlton (286), 2683. 
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Irrigation—con^d. 


N€gl«ct of canals, etc., in some districts and proposal for remedy, 
foshi (301). 

Power pumps, question of exemption from import duty. Hardy 2903-5, 
2908-9. 


Pumping from rivers and etreams, encouragement o-f ijrivate com¬ 
panies advocated, Joshi (301). 

Silting up of rivers in Southern India, Joshi (301), 2659-66. 
Sugarcane, see that title. 

Tanks ana reservoirs, digging of, should be encouraged, Joshi (301) 
Water-lifts, tarifl’ concession, Hardy (338). 


W»LL8 : 

Area cominanciod by, Henderson (128). 

Sinking of, by cultivators, development desirable, and proposals 
for encouraging, Joshi (^1). 


JOSHI, N. V., M.Sc., L.Ag., representative of the Imperial Agricultural 
Department (Pusa) Association; (291^15), 2602-2872, (335). 

Training and poet appointments, etc., 2626-30, 2777-84. 

Administiiation ; 

Agricultural Organiser’s Seiwice, scheme for, (294), (297), (303), 
2614, 260;i-l, (335). 

Agricultural Services, expansion needed, (299), 

Board of Agriculture, value of sectional meetings and revival 
desired, (2t)3), 2762-3, 2804-7. 

Postal facilitie.s, free distribution of vernacular agricultural leaflets 
advoo.ntod, 

Railways: 

()old storage facilities for milk transport advocated, (299). 

Goods traffic, more expeditious handling needed, (299). 

Hates, high, for manures, implements, &c., (299^ . 

Roads, bad coimitions and improvement advocated, (299), 
ftnperior Agriculliiral Services, recruitment partly by promotion 
tj’om subordinate services, adv<x;ated, (293-4), 2672-6. 2692, 2753-60, 
2837-42. 

important Weather r(‘ports or meteorological observations, proposal 
re distribution, (299), 

A(JUIrin.TU r iNDFirrEUNESS : 

(iauses, ( 299 dH 00 ). 

(.Jrtdit, sources of^ (300). 

Means of lightening burden of debt, (300). 

Repayment, ranses preventing, (300). 

Aunicui URAL Ijndustkibs ; 

Hee*keeping, obstacles in way of development, (309). 

Craft Hcboids, establu-bmoiit proposed, (il09). 

Fruit growing, obstacles to further development, (309). 
intensive studv of ]*>ea] practice and improved methods, needed. 

Proposals for, (308-9). 

Removal of industrial concerns to rural areas, extent of scope for. 
(309). 

Time spent by cultivators on holdings and occupation during slack 
season, (307-8). 

Training in, advocated, (296-7). 

Village clubs or co-operation societies proposed, (308). 

AGBJCOUTUKAIi LADOtTR: 

Emigration desirable, (309). 

Migration from congested areas to sparsely populated areas, propo¬ 
sals for encouraging, (310). 

Animal Husbandry : 

Buffalo, development advocated, (307). 

Cross breeding: 

Criticism, (296), 2843. 

Results, (306-7). 
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JOSH I, N. V., M.Sc., L.Ag.—cotitd. 

AnJMAL lltJtiBANDRy- COflid. 

Distribution of breeding bulls, proposal re. and castration of other 
bulls in district should be condition of, (307), 

Dual purpose animal, desirable and possible, (307), 

Fodder; 

Green, growing of, in dry months, proposal, (307). 

Supply, proposals for increasing, (307). 

Government institutions, proposal re disposal of surplus pedigree 
stock, (307). 

Grazing, inadequacy of facilities, (307), 

Milk products, manufacture, research advocated, (205). 

OapitaIi, moans of attracting, to agriculture, (313-4). 

Coal, byo-product ovens, i)roposal, (303-4). 

CO-OPKIIATION ; 

Eii<x>uragonicnt of growth of, by Government, proposals, (312). 
Non-officjal agencies, value of work, and proposals for encouragement, 
(311.2). 

Purchase sf>cictic¥!, value of, and requirements for success, (312). 
Sale societies, value of, and requirements for success, (312), 

Societies in every village, desirable, (310). 

for Use of agricultural machinery, value of, (312). 

Chops : 

Damage by wild animals, means of preventing,, (304). 

Food values, researches advm^atecl, (295). 

Improvement of existing croi^s, means of, (304). 

Production, need for incroa8<> in, and reducLioii in cost, (293-2), 
2831-0. 

Prolec‘tion ; 

External, measures adopted, (304). 

Internal, further study of disease and pests and breeding of 
•disease-resisting varieties and extended use />f, advocated, 
(305). 

Research, lines in which advocattnl, (295). 

CULTTVATON : 

Dry farming, research advocated, (295). 

Tillage system, proposed improvements, (304). 

DbMONSTKATION' AiND PuOPAOAMlA : 

on Cultivators’ fields, proposal r#?, (298). 

Demoristraiors, meetings and discussions with villagers in evenings, 
proposal for, (298). 

Farrns in <‘a(di taluk, nwdod, (299). 

Guaranteeing of growers against loss advocated, (29S), 26;J2-7. 

Leaflets in nan-tec*hnicaJ and easy language advocatiMi, (298). 
best Means of, and effectiveness of measures adopted in .Bombay, 
(298), 2631. 

Model farms, opening of, by landlords, desirable, (298). 
through Union Boards and panchayats, proposal, (29S), 2621-2. 

Education : 

Adult, in rural areas, proposal, (297). 

Agi icultural: 

Carrying out of experiments in local problems proposed, (206), 
2716-8. 

Colk'ges, courses, (298). 

Facilities, (295). 

in High schools, proposal, (297-8). 

Incentives inducing lads to take up, (296), 

Language in which instruction given might be left to Educa¬ 
tion Department to decide, 2769-72. 
m Middle schools, proposal, (297-8). 

Proposals, (296, 297-8), 2729-35, 2768-72. 

School farms attached to hij^h schools, proposal, (297), 2617-20. 
in Schools, extension of, desirable, (296). 
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JOSHty N. V., M.Sc., U»Ag*— conid, 

Ei>X3oation— contd. 

Agricultural— contd, 

Btucleiits: 

After careers, (296). 

from Agricultural claeses, in places where stipends lor boys 
of, (290). 

Teachers, should bo drawn from agricultural classes or have 
passed througli agricultural course, (290). 

Farm ploLe, proposal re, (290). 

Literacy, importanco ol, (312). 

Manual arts, training m, advocated, (313). 

Matncuhition, pix>poeed revision oi syllabus to include agriculture, 
(297), 2729-36. 

Nature study, advocated, (290). 

Primary: 

Agricultural education, proposal, (296). 

Ooinpulsory, advocated (310), (313). 

Fni<\ advcK'iiied, (296), (313). 
projjasi>d Lines of, (290). 
in Black si^ason, advocated, (296). 

Zaniindars should ho pn^esc'd to open strlioole for sons of tenants, 
(313). 

in Jl urul a leas : 

Adminkstration by Linon Board or panchayat supervised by 
Education and Agricultural Departments, (297). 

Financing of, proposal, (207). 

Hchool plots, should be run on economic ha^^is, (296). 

TtH'hnical schools, proi>osa1 for, (313). 

FKiiTii.iHF.ns : 

Adulteration, legtslalion may hocoino nocessary in future, (303). 
(^w'dung, us<"‘ as fuel, proposed means of preventing, (303-4). 

Effect of, investigation nccde<l and ]>roposal (303). 
hf( reused use, examples of, (303). 

Natural: 

Composting of dry loaves with cowdung and charcoal, proiiosal, 
(304). ' > 1 I » 

Incrcdisod use of, scope for, (.303). 

Prf^^rvation, cultivators should be taught heiW methods of, 
(304). 

Phosphates, natural, utilisation, research advocated, (296). 
Popularisation of, proposed meauvS of, (303). 
lieseaich, proposed linos of. (2?)6). 

FiiiTiT rREsKnvATroN, roHoarch advnxrakHl, (295). 

Hou)TNG.s : 

Consolidation • 

(’’ompnlsmn on minoritv nonld he approved, (*K)l). 

()h.staclcv ii) \Mjy of and education needed, (301). 
Fragmentation, encoura.gtHl hy HindTi and MuhomnuHlau Lawfi of 
Inheritance, and anmndment proposed, (300-1). 

Bmall, cultivation on coo}ierativo basis, jiroposal, (296). 

HcmTici^LTCiiiK, research advocated, (295). 

IlcjPKnlAL AoRiriJkTnRAi. Department (Pusa) Association : 

Constitution, objects, etc., (291), 2667-9, 2773-6, 2787-98, 
Mcmoramlutn, drawing up of, 2670-1, 2828-.30. 

Beport and numlKU- of members sent annuallv to Government, 
2867-8. 

Scheme for improved prospects and pay to he put before Govern¬ 
ment, 2638-41, 

lU^mUKSTB : 

Adoption of improved, means for hastening, (305), 

Improvement of present implements desirable and proposed means 
of, (305). 

New, must be adapted to needs of cultivators, (295). 
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Implements — contd. 

Manufacture and distribution of, by manufacturers, proposals re, 
(305*6). 

Requirements of big landholders and small cultivators, (806), 

Improvements, obstacles in way of carrying out, by cultivators, and 
proposals for encouraging, (314). 

Irrigation : 

Neglect of canals, etc., in some districts and proposal for remedy, 
(301). 

Pumping from rivers and streams, encouragement of private com¬ 
panies advocated, (301). 

Silting up of rivers in Southern India, (301), 2659^6. 

Tanks and reservoirs, digging of, should be enoour^ed, (301). 

Wells, sinking of, by cultivators, development desirable, and pro¬ 
posals for encouraging, (301). 

Marketing : 

Agricultural exports, improvement of quality, etc., needed, (311). 
Cable services advocated, (311). 

Cotton, Berar system, extension desired, (310). 

Marketing Bureau, proposed establishment, (311). 

Posting of current market rates in important cemtres, proposal, 
(310). 

Sale depots, establishment proposed, (310). 

System and defects, (310-1 lb 

Midple-class men, provision of capital and dtHcnt sized )>locks of land 
by Coverninent, proposal, (206), 2724, 2850-06. 

Pcs A Institute: 

Affiliation to University, proposal, (293), 2740-57. 

Comradeship, lack of, owing to existence of three different services, 
(295), 2615-6, 2648-53. 

Field and laboratory facilities, (294), 2695. 

Library, cataloguing, impi’ovement advocated, (298), 2610-2. 
Obstacles to greater progress of work, (294-5). 

Post-graduate training: 

Proposal re, (298). 

Takinff of students for Ooctor's degree in any University, 
would bo approved, and question as to feasibility of, 2740-57. 
Taking of students for higher University degrees desirable,, 
(293), 2613. 

Staff, Class II: 

Mutual transfer with provincial de]>artments, question of, 
2045-7. 

Pay and position, and need for improvement. 2642-61, 2677-91. 
Touring facilities, should be more extensively given, (295). 

Unsystematised research, and non-meeting of cultivators^ needs, 
and remedy, (335>, 2808-24, 2843-8, 2869-72. 

Work done and publications issued, comparison with Rothamsted, 
(294), 2695-701, 2764-6. 

Pusa SciENTmo Association, 2721-2, 2795-803, 2854-8. 

Research ; 

Central Advisory Council: 

Development fund for, provided by grants from central revenues 
and/or cess on agricultural exports, proposal, (292). 

Scheme for, (292-3). 

Submission of schemes drawn up by, to Finance Committee of 
Assembly proposed. (292-3). 2736-7. 

Conferences between workers of aifferent provinces desirable, (299). 
Co-ordination, need for, (292), (299). 

Distribution between central and provincial governments, proposal, 
(299). 

Lines in which, required, (296). 

Obstacles in way of progress, (294-6). 
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JOSHI, H, y., MI.Sc., L.Ag.--ccmtd. 

KBBiAam— cmtd. 

Hesuita, publication: 

Delay in, (293), 2605^9, 2786-6. 

Examination by Board of Editors, proposal, (293), 2738-9. 
(Skilled workers, lack of, (294). 

Standardisation of methods, desirability, (294), (296), 2710*4. 

Soil : 

Analysis, standardisation of methods desirable, (294, 295), 2710-4. 
Erosion of surface by llood water, means for prevention, (302). 
Examination advocated, (295), 2702-9. 

Improvement, proposals, (301-2). 

Lands gone out of cultivation, causes of, and possible remedies, 
(302-3). 

Heclamation of alkali land, possible measui^ for, but need for 
fundamental investigation of question, (302). 

Research, proposed lines of, (296). 


vStatistics : 

Bureau of statistics, establishment in each province, proposal, (31). 
C5rop forecasts, employment of non-officials, proposal, (315). 

Estimates of yielas, system of collection and proposals for im¬ 
proving, 315). , 1 • • 

vSeason and crop reports and crop forecasts, wide advertising of 
advocated, (315). 

Takifps, no complaint, (311). 


Vbtrkinary : 

Cavil Veterinary Depaitment, control by Agricultural Department 
advocated, (3()6), 

Contagious diseases: 

JiOgislation for segregation and disposal of diseased carcases 
advisable, (306). 

Obstacles in way of dealing with, (306). 

Dispensaries: 

little Known to agriculturists, and knowledge of, should be 
spread, (306). 

in each Taluk needed, (299). 

Indigenous methods, investigation of, advocated, (306), 2623-4. 

Preventive inoculation, obstacles in w^ay of popularising, (306). 

Research: 

further Facilities needod in provinces, (306). 

Muktesar Institute, continuance of investigations desirable until 
provincial centres develop and collaboration with provincial 
institutes proposed, (306). 


Serum: 

(Vuitral depots for, in each province advocated, (306). 
some Difficulty in securing, (306). 

Services, expansion needed, (299). 

Superior voLeriuary offiwr with Government of India not necessary 
unless Veterinary Department completely separated irom Agri¬ 
cultural, (306). 

Welfabb of KoitAL Population : 

Economic surveys in typical villages advocated, (315). 

Improvement of health conditdons, proposed measures, (310). 

Model villages, proposed establishment, (314-5), 2626. 

Social Service League, development of associations on lines ot, 
desirable, (310). 

Standard of living, higher, desire for, must be encouraged, (309-10). 

Zahikimeb, Northern India, devotion of portion of rent received in 
starting demonstration farms, seed stores, etc., etc., advocated, (314), 
2056-8. 


Lac, cess on, Meek (866). 

Lac Culture, see under Agricultural industries. 


xxvii 



INDEX. 


Land Revenue, improvenients dkcou raged by fear of increase, Joshi (dl4)« 
Landowners and higher classes; 

Agricultwre must be made fashionable to be popular among, and pro¬ 
posed means of, Suyer (174-5), 1826-37. 

Cultivation of mvn land by, a-aro, Jlenderjion (131), 1273. 

Increased interest in agriculture, inclusion in Honours List of rewards 
for advancement of agriculture might help, Henderson (1*31), 1274-5, 
1279-81; Saver (175), 1833-7. 

Interest in animal husbandry, means of increasing, Smithy (12). 
Northern India, devotion of portion of rent received in starting demon¬ 
stration farms, seed stores, e-k;., etc., advocated, Joshi (314), 2656-8. 
Opening of nKxlel farms by, desirable, Jotihi (298). 
ehoiild be Prcfssed to open schcK^ls f<m sons of tenants, Joshi (313). 
•Sending of sons for training in agriculture desirable, Shaw 2046. 

Jute, see n'nder Crops. 

Linseeds, see under Crops. 

McCARRISON, Lieut.-Cotonel R., C.I.E., M.D., D.Sc., LL.D., F.R.C.P.. 
I.M.S. in charge of Deficiency Diseases Inquiry, Indian Rtjsearch Fund 
Association: (95-8), 743-918. 

Animal Husbandry ; 

I>eprave<l appetites and question of effect on milk, 788-93, 810-1. 
Fodder, deficiency of mineral constituents, evils of, and importance 
of inv<*«tigation, 771-3, 811-27, 840-1. 

Malnutrition: 

Oonnec'tion of condition of soil with, (96-7). 

Evils of, (9d-97), 771,794, Charts. 

FBRTiLisma, effects of, on nutritive value of certain crops, (97). 
Irrigation, effect of, on nutritive value of certain crops, (97), 830-3. 
Medical Service, training, 872-84. 

POTJLTKV KEEPING, malnutrition, evil of, 766. 

Public Hkaltit . 

Adofiiion of European modes of living, question of effect, B46-8. 
Beriberi: 

C!Jonnection with malnutrition, 764-6. 

Distribution of, 7(34, 849-50. 

Prevention possible, 851. 

Diet, criteria of good diet, 893. 

Dietary of rural classes, enquiries into, would be useful, 901-2. 
Gastro-inteutinal diseases, connection with malnutrition, (96-6), 762, 
766. 

Goitre, causes of, and example of (eradication from a school, 766. 
I>eprosy, connection with malnutrition, 762. 

Malaria, connection with dry crops grown under cnnal irrigation, 
need for investigation, (98). 

Malnutrition : 

as <?ause of physical inefficiency and ill-health, (95-6), 762-70, 
865-6, Charts. 

Connection of condition of soil with, (96-7). 

Connection with sterility, question or, 794-806. 

Poverty as factor, (jueHtion of, 897-900. 
llelative value of different grains, 834-9. 

Milk, importance of gcKxl supply, 783-7, 905-13. 

Tuberculosis, connection with malnutrition, 767-8. 

Research : 

Co-ordination of all forms (nutritional, medical, veterinary and 
agricultural), need for, (98). 

Deficiency Diseases Inquiry, staff, 889-91. 

Indian Research Fund Association, 869, 894-6. 
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MeCAfllllSON, Lieut.-^Colonet R., M.O.. D.St., LL.O., F.R.C.P., 

hM«$*— contd, 

Rtmwiwn^-^ontd. 

Nutrition: 

Co-ordination of work on plant, animal and human nutrition, 
advocated, and question of method, (98), 854-9. 

Extension, need for, (98). 

Facilities, 756-61. 

Grant from Indian Research Fund, 917-8. 

Institute of, proi>osal for establishment of, 752-61, 862-4. 
in Other countries, 774-82. 

Permanent basis for work, need for. 745-51. 

Position re, 867-88. 

Publicity Department jvdvocatod, 852-3. 

Bchool text books with charts, would lie possible, wdth sufhcient 
staff, 914-6. 

Training of Indians for, advocated, (98), 843-5, 861. 

Work carried on by Defifjiency Diseases Inquiry, Coonoor, par¬ 
ticulars re, 762-73. 

Soils: 

Condition of, connection with malnutrition, (96-7). 

Conditions influencing nutritive value of food grains, research work, 
(97-8), 768. 

Deterioration of constantly irrigated soil, investigation of means 
of prevention, need for, (98). 

McRAE, Dr. W., M.A., D.Sc., Officiating Imperial !dycologist, Pusa; 
(225-231), 2052-2114. 

Training and past appointments, 2054. 

AGRicuLTruAL SKKVif’Ks, Afycologists for Provinces, proposal re training, 
(227), 2078. 

Burbau of Mycoi/)gy, liONuox. value of, and continuance of contribu¬ 
tion desirable, 2085-8. 

CliOPS : 

Do.struc‘tivo Inswts and Posts Act, working of, (229-30), 2110. 
Disoase.s: 

Incidence of, extent of knowdedge r«, 2076-7. 

Research, scope for extension of work and proposals, (225, 
226-7), 2082. 

Internal protection: 

Legislation, limited scope for, but would be useful in certain 
cases (231), 2005. 

Means of, (230-1). 

Protection: 

ContTol of nioveraents between Provinces, little scope for, except 
in special diseases in special localities, (231), 2065, 2111-2. 
from Importation of diseases, arrangements satisfactory, 2064. 
Rice, Fungi parasitic on, propo.sa!s re research, (226-7). 

Spread of parasitic fungi, means of, (228-9). 

Sugarcane, diseases, and need for research, (225, 226), 21,029. 

Tea, Dr. Tunstali’s w’ork, 2083-5, 

Water liyacintb, fungi tried on, without effect, 2113. 

Propaganda in \crnacular, example of utility of, 2061, 

PtrSA lN8T.tTUTB: 

Advice could only be forced bn provinces if backed up with money 
grants, 2072-3. 

Affiliation to University, not considered necessary, 2068-70. 
Co-ordination between sections, 2056, 

Director, full-time officer advocated, (227-8), 

Mycological Section: 

Relations with Bureau of Mycology in I^ndon, 2086-8. 

Relations with Pathological Institute in Holland, 2096-9. 

Touch with the Provinces, extent of, ^59, 2074-6, 2102-4. 

Visits to the Provinces, care needed in planning, but no tour 
stopped owing to audit objections, 2^0, 
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McRAE» Dr. W., M.A., D.Sc.--ccm^(l. 

PrsA Institute —con td. 

Planning of work, 2057-8, 2074. 

Fost-graduato teaching: 

Language teacher advocated, (227). 

Mycology, and proposal re, (227), 2066, 2078-82, 2092-3. 

Site, suitability of, but site south of river and on main line would 
be better, 2055. 

IIeskaboh : 

Allnindia Advisory Board, scheme, (226-6). 

Financing of, by cess on main exports of agricultural produce, pro¬ 
posal, (226). 

Malaria, see under Public Health. 

Malnutrition, see under Animal Husbandry and Public Health. 

Marketing: 

Agkjculiuual Exports : 

tirading or, investigation advocated and drastic legislation required 
to raise standard, Henderson (124), 1014-6, 1232-8, 1628-9. 

Grading, Board for, as for coal, projK>sal, (Meeh) 3056. 
Iinproveiuent of quality, &c., needed, Joshi (311). 

Cable leporbs re conditions, in diifereut parts of the world, pro¬ 
posal, Saycr (,176); Joshi (311). 

Cotton, Berar system, extension desired, Joshi (310), 

De.Jvi sugar, Sayer (176). 

JJobora date sugar, Sciyer (176). 

Grain elevators : 

Bound to oome, Mendet^on 1464, 1698-601. 

Canada, Henderson 1465-7. 

Objection of trade, Henderson 1662. 

Question of prospects, Henderson 1097-103. 

Qur: 

Co-operative sale societies, desirable, tiayer (176). 

System and defects of, and measures for improvement, <S'ayer 
(175), 1840-3. 

Marketing Bureau, projicsed establishment, Joshi (311). 

Posting of current market rates in imf)ortant cH^ntres, proposal, Joshi 
(310). 

Posting of prices at inarkete, as in Punjab for cotton and wheat, 
approved, Henderson (131). 

Sale depots, establishment proposed, Joshi (310). 

Sugar, cable reports, service and popularity of, Sayer (176). 

System and defects, Joshi (310-11). 

Wheat exports, defects of system and need for inquiry and action by 
Central Government, Henderson (131), 1267-9, 1657-9. 

White Sugar, system, Sayer (176). 

Medical Service, training, McCarrison, 872-84. 

MEEK, Dr, D. B., M.A., D.Sc., O.B.E., Director-General of Commercial 
Intelligence and Statistics: (35*3-366), [1016-3183. 

Administration : 

Indian Trade Commissioner in London: 

Office, functions, etc., 3046-61. 
lielalions with^ 3044-6. 

Ilailways, desirability of extension of feeder roads. (366), 3108. 
Trade Commissioners in other countries than iJniied Kingdom, 
proposal, 3064-70. 

Agkioultubal Department, increased staff for statistical work, question 
of, 3083. 

Agricultural Exports: 

Grading, Board for, as for ooal, proposal, 3056. 

Percentage to internal outturn, 3174, 
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MEEK, Or. D. B., M.A., D.Sc., O.B.E.—conM, 

Obops: 

Ootton. cesa on, (365), 3140-2. 

Oronndnats, wetting of, when decorticating, question as to initia¬ 
tion of action re, 3069-63. 

Jute: 

Cess on, (366), 3102-6. 

Forecasts, complaints frequently made, 3039-40. 

Oilseeds, complaints received from England of impurities in, steps 
taken on, 3062-5. 

Tea, cess on, and use of, (366), (366-6), 3106, 3140-2, 3147-50. 

Wheat, complaints received from England of impurities in, steps 
taken on, 3062-6. 

FEBmisKRS: 

Hire purch^ system, proposal, (366). 

Popularisation of new and improved, distribution by Agricultural 
Department at cost price or price slightly below, and free distri¬ 
bution of samples, proposal, (366), 3110-3, 8166-9. 

Implements : 

Difficulties of manufacturers owing to scattered demand, (366). 

Hire purchase system: 

State assistance, proposal for, (366), 3112. 
not very Successful, (366). 

Indi\n Centbal Cotton Committee, financing of, (366). 

Lac, cess on, (365). 

PvsA Institute, deputing of staff to Provinces would be apj)roved, 
3175. 


Hrsihucii : 

Applications of results, should remain with local governments, (365). 
Central organisation advocated and reasons, (365), 3094-101, 3161-5. 
Financing of, hy cesses on agidcultural produce, proposal, (366-6), 
3143-50, 3170-3. 

by Provinces, i-easons against, (365). 

Statistics : 


Agricultural Departments as agency for collection of. question of, 
3137-9. 

** Agricultural Statistics,value of production based on harvest 
price could be given, 3123. 

Area, system and extent of accuracy, (366), (360), (362), 3164-6. 
Average yield of principal crops: 

Crop cutting experiments, system, (367), f360). 3114-20, 3167^0, 
3181-3. 

Quinquennial report, (356-7), (362). 

Uniformity of system desirable, 3169. 

Coffee, system, ete., (366), (360), (362). 

Collection, question of uniformity, 3124-6. 

Conferences, 3161-2. 

Cotton, system and extent of accuracy, 3024-8, 3037-93, 

Crop forecasts: 

Agricultural Department considered the best agency for 
framing, 3077-81. 

Improvement, lines on which desirable, (360), (361), 3020, 3136, 
System, (357-9), (36.3), 3032-48, 3133 
•Dependence on revenue agency for collection of, and results, etc 
(360^1). 

Director-General of Commorcial Intelligence and Statistics: 
Functions, 3160. 

Relations with Indian Trade Commissioner in London and 
Department of Overseas Trad^ 3044-6. 

Supply of information to Great Britain, 3179-80. 

Estimates of area and field of principal crops, system and extent 
of accuracy, (369-60), (360), (3^), 3021-3, 3030-1. 

F^stimates of yields, question of value of, 3130-2. 

History of, and system, (353-9), (364). 
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MEEK, Dr. D. B., M.A., D.Sc., 

Statistics— coi ^ t(L 

List of publications with nature of infomation contained in eachi 
(362-3). 

LivesrfKtk, sj^stem and extent of iiccuracv, (355-6), (362), 3128-9. 
Publications, purposes and value of, (360). 

Hail-borne trade sLitistics, revival of, advocated and present 
position rc, (366), 3126-7. 

Buhber, system, (ife6), (360), (362). 

Staff dealing with, number, salaries, etc., (361). 

Tea, system, (356^ (360), (362). 

VeTKRINAIIY REREAUCll; 

Central organisunon with application of results by local govern- 
metjls advocated, (365), 

Pbnancing of, bv export cess on hides and skins proposed, (366), 
3071-4.' 

Meteorological Department, ,s€« under Administration. 

Middle-class youths, provision of (xipital and decent sized blo<^ks of land by 
Government, proposal, Jo^hi (290), 2724-8, 2859-66. 

Minerals, manufacture in India into finished products instead, of export, 
question oi, Fu:<t:oc 957-8. 

Muktesar Institute, see mder Research under Veterinary. 

Nature Study, see under Education. 

Oil-presses, tariff concession, Hardy (3.*18). 

Oil pressing, see uiuhr Agricultural Industries. 

Oil seeds, see undet Crops find Fertilisers. 

Onions, see under Crops. 

PASCOE, E, H., M.A„ D.Sc., F.G.S., F.A.S.B. Director, Geological Survey 
of India, (117-119), 919-987. 

Coal : 

Dust coal and dust charcoal, question of, as substitute for cowdung, 
951-6, 959-60. 

Secoud-gnide coko, encouragement of use of, as fuel, difficulties and 
pioposals for, (117-9), 920-8, 948, 948-50, 961-5. 

Fertilisers : 

Conversion of natural deposits into, experimental work rc, 966-8. 
Cowdung, use as fuel : 

Pnee, comijarivsou with price of coal, <fec., (117). 
proposed Means of preventing, (117-119), 920-8, 948-50, 959-65. 
Manurial value per maund, and comparison with value as fuel, 
982-7 

Mineral, deposits and resources, 929-47, 

Phosi^hatic, bonemcal must be the main source of, 943-7. 

Geological sukvey wojik, 934-41, 969-80. 

MiNEEALB, manufacture in India into finisihed products instead of 
export, question of, 957-8. 

Pisciculture, sec under Agricultural Industries. 

Potatoes, see uni^dcT Crops. 

Poultry keeping, see vender Agricultural industiies. 

Public Health: 

Adoption of European modes of living, question of effect, McOarri^an 
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Bubibsoix : 

l^nneotion witli malnutrition. McOanrison 764-6. 

Distribution of, McCarrison 764, 849-60. 

Prevention possible, MeOwrrison 851, 

Diet, criteria of good diet, MeCarrison 893, 

Di^^^ of rural classes, enquiries into, vould be useful, McCarrimm 

Diseases, entomological work in connection with, should be strengthened, 
mBtoher (!^4). 

Gastro-intestinal diseases, connection with malnutrition, McCarruon 
(95-6), 762, 766. 

Goitre, causes of, and example of eradication from a school, McCarruon 
766. 

Leprosy, connection with malnutrition, McCarrison 762. 

Malaria, connection with dry crops groivn under canal irrigation, need 
for investigation, McCarrison (98). 

Mai^kutrition : 

as Cause of physical inefficiency and ill-health, McCarrison (95-6), 
762-70^ 865-6, charts. 

Connection of condition of soil with, McCarrison (96-7). 

Connection w^ith sterility, question of, McCarrison 794-806. 

Poverty as factor, question of, McCarrison 897-900. 

Relative value of different grains, McCarrison 834-9. 

Tuberculosis, connection with malnutrition, 767-8. 

Pusa Research Institute: 

Advice could only be forced on piwinces if backed up with money 
grants, McMae 2072-3. 

Afviliation to University; 

not Desirable from agricultural point of view, Henderson 1585. 

not Desired, Sluiw 1938-40, 2016-7. 

not considered Necessary, Mcltae 2068-70. 

Objections to, Harrison 2495, 

Proposal, Joshi (293), 2740-57, 

Agricultural Engineering section, advocated. Harrison (268), 2389-96. 
Arable area, etc., and position re irrigation, Ilendeison 14^48. 

Baotbricu^ocjy Seotton : 

Continuity of research as far as possible, Walton 2600. 

Dairy Expert in touch with, Walton 2592-3. 

Keiations with provinces, etc., Walton 2552-6, 2567-8. 

Work of, Walton 2565-6. 

Carrying out of experiments at suggestion of Provinces, Henderson 
1197-202. 

Cattle-breeding operations, transfer of portion to Karnal farm or 
expansion of culiurable area advocated, Harif'ison (266). 

Cattle fanning at, reason for, Henderson, 1500-6. 

Cattle sold by, Henderson 1161-4, 

OeBMISTHY SliSCTlON : 

Assistants: 

Qualibcations required, Harrison 2417. 

Work carried on by, Harrison 2472-6. 

Nature of problems wHiich should be dealt with by, question of, 
Harrison 2477Si. 

Comparison with Institutes in other countries, Harrison 2457-61. 
Oomradesfiip, lack of, owing to existence of three diffei'ent services, 
Joshi (295), 2615-6, 2848-63. 

Continuity of research, extent of, Hairison 2482-6. 

Costing experiments and development of, by provincial departments 
would be usefhl, Henderson 1112-20, 1282-90. 

Council, fuimtions, etc., Shaw 1891-6, 1922-3; Harrhon 2466-7. 

Criticism of, causes of, Henderson (126-7). 

Crop experiments, Henderson 1182-1203, 1384-94; Shaw (209-10). 
Development into Imperial Eesearen Institute ana College^ not 
advocated, Hmrison 2494, 2496-7* 

xxxiii 


62625 


B 



INDEX. 


Puia Research Institute— contd. 

Dirbotoe • 

should be Selected from Indian Agricultural Service, Shaw (206). 
Whole-time appointment advocated, Shaw (206); Mcliae (227-8); 
Harrison 2442-6; Walton (285). 

increasing Divorcement from work in provinces, Henderson (126), 1216^9 
Dual control, not objected to, personally, Harrison 2861, 2401-3. 

Economic Botany Section: 

Touch vi'ith officers in other provinces, etc., Shaw 1946-60, 1966-7, 
2027-8. 

Work, planning of, Shaw 1888-01, 1998-2000. 

Entomolooical Section : 

Assistants, number, training, pay, etc., and salaries should 'be im¬ 
proved, Fletcher 2140-9, &4S-4, 2205. 

Oo-ordination work, Fletcher (241). 

Dilfioiilty of obtaining rare Ijooks, Fletcher 2312-3. 

Distribution of pests, extent of knowledge te, Fletcher 

218.5-92. 

Expansion, advantages to be derived, Flcicher 2169-77. 
Experiments, collaboration with other departments when necessary, 
Fletcher 2181-2. 

Eiinctions, Fletcher 2124. 

Obstacles to work of, Fletcher (239). 

Publicity section advocated, Fletcher 2235-6. 

Ilolations wilh provincx^e, Fletcher 2122, 2122-6, 2128. 

Relatio]l^ with Veterinary Department, Fletcher 2204-7. 

8opara1ion of forest work from, disadvanlages. Fletcher 2206-8. 
Touch with research workers in other countries, Flcicher 2136. 
Treatment of ivo<k 1 against termite, work Fletcher 2327-9. 
Visits to Pro^ni(‘e.s cut down owing to decrease in travelling allow- 
aiiee.s aii<l Devolution Buies, and disadvantage of, and return 
to old system ndvo<-’ated, Fletcher 2120-35, 223S-42, 2314-6. 

AVork 'i€ bee-keeping, Flctchc? (243). 

Entomology, short courses in, cessation, Flctckei 2103. 

Extension bv .sub-.siations in other parts advocated, Henderson 1141, 
1220, 1487*.8, 1498, 1539-40. 

Extension of w'ork, increased equipment and residential accommoda¬ 
tion would he needotl, Harrison 2409-10. 

Field and laboratory facihties, Jo.dii (294), 2605. 

Fruit growing, peaches, Bertdetson 1470-81. 

Government audit, criticism of, and should be more on commercial 
basis, Henderson (120-7), 1052. 

Heads of Becttons; 

Correspondence direct with provincial officers, position rc, Harri¬ 
son 2773-6. 

ahould Iiave boon Rais<d to grade of Directors of Agriculture, 
Henderson (126), 1254-5. 

Basponsible for activities of section.s through India, proposal, 
Henderson (126), 1137-40. 

ImPEEI AGiUCl7J>T0RI.ST * 

Advisory work, Henderson 1482-6. 

Functions, Henderson 1002-5. 

growing Isolation of, since Ttefonns, Harrison (262), 2362. 

Joint Diiiector: 

Duties as, interference with work as Cliemist, Harrison 2398-400, 
2449-1, 2469-71. 

Functions, Harrison 2344-6. 

Laboratory accommodation needed for Physical Chemist and Biolo^ 
gical Chemist, Harrison (267). 

Library, cataloguing, improvement advocated, Joshi (293), 2610*2. 
MycoixioioAL /Skctton: 

Relations with Bureau of Mycology in London, MeJiae 2086-8. 
Relations with Pathological Institute in Holland MeMac 2096-9. 
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Puia Rasearch iti$titute--co7iM. 

Mxoolooioai:^ Bhotion— eontd. u 

Touoh with the Provinces, extent of, McHae 2059, 2074-5, 210^4. 
Visits to the Provinces, care in planning, but no tour 

stopped owing to audit objections, McBae 2060. 

Obstacles to greater progress of work, t/os/w (294-6). 

Oflicer desiring to work at, on special agricultural research would 
be welcomed, Harrison 24^^. 

Organisation, Harrison (260-7), 

Ori^nal idea of, Henderson (125). 

no Paddy cultivation work, Harrison 2436, 2438. 

Plant Physiologist, appointment desirable, Walton 2676-7. 

PoST-ORAnuATK TRAINING; Uuinsou (269). 1.576-86. 

Absence of future pro^ptH*ts of enij)loyment, Harrison (269). 
Agricultural bacteriology, Walton (286), 2591, 2t597-9. 

Chemistry, Harrison (269), 2461, 2541-3. 

Deputing of officers ior, from Provincial departments, sugges¬ 
tion, Harrison (269). 

Development, question of * scope for, and possibility of, Shaw 
1907-16, 1934-46, 2031-44, 2a51. 

Disadvantages suffered by Indian students, Shaw (207), 2012-6. 
Kconomic botany, Shaw (206-7). 

Entomology, Fletcher (240), 2164-5. 2211-G, 2289-91, 2203-4. 
a Help to research work. Shaw 1926-7. 1955. 

Tianguago teacher advoi'ated. MrJiae (227), 

Limitation to nominations by Provincial Governments or by 
Government of India advocated, Harrison 2450. 

Mycology, proposal re, Mcliae (227). 2066, 2079-82, 2092-3. 
Proposal re, ,fosh)i (298), 

Reasons for student taking, Shaw 2046-7. 

Hmall number of students sent from Provinccvs for, Henderson 
1317-23. 

Students: 

After Careers and result of training, Shaw 1929-33. 

Number in ot vacancies in Ciovernnunit service, Shaw 

1877, 1912-3. 

Qualifications, Shaw 1927-29, 

rigid SeWtion necessary, Shaw 1927. 

Taking of students uorking for XTniversity degree: 
would probably be A^aeptod, Harrison 2154-0, 

Desirable, and question of feaaibilitv, Joshi (293), 2613, 
2740-67. 

as Post-graduate teaching institution, devehqnnent approveti, Bender- 
sun, 1179. 

Railway facilities, criticism, Henderson 1165-C. 

Recording of experience.s, Henderson 1004-9, 

Relations with I*iK)vinces, Harrison 2352-4, 2.36.3-5, Henderson 3324-7, 
1395-100, 1541. 

Difficulties causi'd by rules re charge on j>nM iuces for services by 
Ccnlral Ilepartment, Harrison (262, 267), 2381-5, 2498-504 ^ 

Henderson l.'195-400; Shaw 1899-901, 1976-82. 

Relations botwi*^*!! sc<‘tuuis, Meh^m 2056; Fleicher 2120, 2154-6; 

Harrison 2849-50; 2551. 

Scientilii* officers, regular meetings not needed, Shaw 1924-5. 

Seeds, supply to pi’ovincial departments and to cultivators, Henderson 
1586-93. 

Shwp-breeding, centre not suitable, Henderson 1121. 

Short courses of lectures, stopping of, a^s considered to be provincial 
concern, Shaw 1902-4. 

SiTB: 

Drawbacks of, and requirements. Henderson 994-1001. 1489-98. 
Satisfactory, Soj/er 1608-10; Walton 2648. 

Satisfactory, except as regards communication facilities, Shaw 
1873-3, 1917-21. 
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Pti$a Research Institute— contd. 

Bite— conid. 

Suitability oL from agricultural cheuaietry point of Tiaw, but 
isolation a drawback, Harrison 2347-8. 

Suitability of, but site south of riror and on main line would be 
bettor, McMae 2055. 

Unsuitability of, from entomological point of view, and CJoimbatore 
would be preferred, Flet’^her (239), 2117-9, 2121, 2178-80, 2246-53, 
2299-308. 

Staff : 

Class II: 

Mutual transfer with provincial departments, question of, 
Josht 2645-7. 

Pay and position, and need for improvement, Joski 2642-51, 
2677-91. 

Deputing of, to the Provinces would be approved, Meek 3176. 
Inadequacy, Harrison (267). 

Recruitment to, difficulties, and proposal re. Harrison (262), (268), 
(269), 2365-72, 2406-8, 2421-8. 

Sections should be free from routine duty and free to carry out research 
work and attend to pijst graduate students, Harrison 2404-5. 

Soil Physicist, Hanison 2386-8, 2487. 

Sugar Burbau *. 

De\'elopinent into Sugar Research Section on permanent basis 
desired, Sayer (170, 178), 1612-3, 1744-6. 

Propaganda work would be useful if staff available, i^aycr 1802-4. 
Relations with provinces, Sayer 1615-6. 

Relations with work of Mr, Clarke at Shalijahanpur, Sayer 1742-3, 
Results of work, Sayer 1620. 

Sub-stations in Provinces, pro}K)sal for, Sayer 1766-70, 1838-9. 
Technologist and Engineer desired, Sayer 1752-3, 

Tbick-cane expert: 

Apix)intinent under (loveinnient of India, Sayer 1741. 

Man with experience outside India should have been appointed, 
Sayer 1616. 

Sugarcane Export, visit to Java, advantage of, Sayer 1618. 

Technological laboratory, advo(*ated, Hairison (268). 

in Touch with Animal Nutrition Department. Henderson 1195-6. 

Touring by officers, position re, Harrison 2355-7, 2377-81. 

Training at, and possibility of improvement, but complete training 
for Agricultural Service should not be confined to, Henderson 
1167-81. 

Unsystematised reseanh, and non-consideration of needs of cultivators, 
and pro|K)eed remedy, criticisms of, tfoshi (335), 28()8-24, 2843-8, 
2869-72. 

Value to Provinces, question of, Henderson 1151-00, 1304-94, 1499. 

Work, planning of, Shaw 1888-98, 1998-2000; Moliae 2057-8, 2074. 

Work of crop improvement, Shaw v208;. 

Work done and publications issued, comparison with Rothamsted, Joshi 
(294), 2695-701, 2764-6. 

Pusa Scientific Association, Joshi 2721-2, 2795-803, 2854-8, 

Railways, see under Administration. 

Research: 

Advisory Committee, scheme, Hanison (265;, 2519-21, 2525k40. 

Advisory Counctl : 

Remarks on proposals, Worth (64, 65). 

Scheme, Walton (285), (286), 2569* 

All-India Advisory Board, scheme, McMae (225-6). 

Application of results, should remain with local governmenta, Meek 
(366). 
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Cmtvukh ABYiHom OoDNoUi: 

Derelpmuent fund for^ provided by grants from central rerenttes 
and/or cess on agricultural exports, proposal, Joshi (292). 

Sciiome for, Ji>$hi ^2-3). 

Submission of schemes drawn up by, to Finance Committee or 
Assembly proposed, Joshi (292*3), 2736-7. 

Central Council, scheme for, ishaw (205-6). 

Central stafi^ of specialists, services to be available to provinces, proposal, 
Sa^er (172). 

Centralisation of, objections to proposal, Jlarrison (263), 266, 266). 
Co-ordination of all forms (nutritional, medical, veterinary and agricul¬ 
tural), need for, McOarrtson (98). 

Co-onniirATiOK: 

Bureaux working under Besearch Council, scheme for, Shaw (206-6), 
1906, 1960, 2005-11, 2027-30, 2060. 

Central Board, scheme for, Venkatraman (80). 

Committees on lines of Indian Central Cotton Committee, scheme, 
Harrison (264-6), (266), (267), 2361, 2603-4, 261340. 

Conferences of experts, proposal, Venkairanum (80), 

Conferences between workers of diffeient provinces desirable, Joshi 
(299). 

Hindrance by Devolution Rules, Walton (286). 

Inadequacy of, Harrison (265, 267). 

Need for, Sayer (172); Shato ^205), 1874; Joshi (292, 299). 

Need for, and pioposals, Venhatraman (80-1), 662-73; Henderson 
(124), 1017, 1204-9, 1260-3, 132841. 

Deficiency Diseases Inquiry staff, McCarrison 889-91. 

Distribution between central and provincial governments proposal, 
Venhatraman (80-1); Henderson 1604; Joshi (299), 

Financing of: 

Osses on agricultural produce, proposal, McBae (225); Meek (366-6), 
3071-6, 3143-50, 3170-3. 

Clontributions from the public, possibility of, Henderson 1012-3. 
Contribution from industries, proposal^ Shaw (206), 

Export duties or cesses, provincial contributions and from central 
revenues, proposed, Harrison (264). 
proposed Fund in connection with establishment of Besearch 
Council, Shaw (206). 

Grants from central revenues, and/or cess on agricultural exports, 
proiK>eal, Joshi (292). 

Indian Besearch Fund Association, McCarrison 869, 894-6. 
proposed Lines of, Henderson (124), 1166-8; Harrison (268); Walton 
(286), 2563, 2572-7, 2581-S; Joshi (295). 

Nutbition : 

see also under Animal Husbandry. 

Co-ordination of work on plant, animal and human nutrition, 
advocated, and question of method, McCarrison (98), 854-9. 
Extension, need for, McCarrison (98). 

Facilities, McCarrison 756-61. 

Grant from Indian Research Fund^ McCarrison 917-8. 

Institute of, proposal for establishment of, McCarrison 752-61, 
8624. 

•in Other countries, McCarrison 774-82. 

Permanent basis for work, need for, McCarrison 745-61. 

Position rc, McCarrison 867-88. 

Publicity Ilepartment advocated, McCarrison 852-3. 

School text books with charts, would be possible, with sufficient 
staff, McCarrison 914-6. 

Training of Indians for, advocated, McOarrisofi (98), 843-6, 861. 
Work carried on by Deficiency Diseases Inquiry, Ooonoor, 
particulars re, McCarrison 7^78. 

Dbstacles in way of progress, Joshi (294-5). 
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Research —coniiL 
0110ANXSA.TI0N : 

Central, advocated and reasons, Meek (365), 3094-101, 3161-6. 
Central and provincial, and defects of, Morrison (266). 
bj^ Oops, proposal, Venkatraman 657-61; Mender son 1146^60; Bhaw 
1876-6. 

by Provinces, drawbacks of, Shaw (206), 1874; Meek (866). 
Physiological Chemist, work of, and proposals for development and 
extension, Smith (6), 3-6. 

Pusa Institute, see that title. 

Belation between teaching and, Shaw 1954-6. 

ItBSTTTfTff * 

Delay in publication, Joshi (293), 2605-9, 2785-6. 

Examination by Board of Editors, proposal, Joshi (293), 2738-9, 
Skilled workers, lack of, Joshi (294). 

Stanpaudisation of Mkthods : 

possible Danger, Marrison 2493. 

Desirability, Joshi (294), (295), 2710-4. 

Sugarcane, see that title. 

Veterinary, see that title. 

Rice, see under Crops. 

Roads, see under Administration. 

Rome, International Institute at, see that title. 

Salt: 

Importation and duty, Hardy 2969-71, 2975-80. 

Manufacture in India, position rc, Mo/tdy 2973-4, 2i)81-7, 3013-5. 

SAYER, WYNNE, B.A.i Secretary, Sugar Bureau, Pusa: (170-82), 
1606-1868. 

Training and past appointments, 1607, 

Agrioxtltural Industbibs : 

Proposals, (175). 

Sugar factories will provide subsidiary source of inooino, (175). 
Demonstration : 

Adoption of expert advice by cultivators, means of inducing, (171). 
to Educated growers first advocated, practice will filter down to 
ryots, (171), 1637-8, 1813-5. 

Field, recommendation re, (171). 

Liaison officer to work between research side and demonstration 
side in each crop^ a<ho<iated, (172-3). 
on Zamindars’ lands, proiiosaJ, (171), 1637-8, 1813-5. 

Epocation, primary, spread of, in rural areas, advantages to be 
derived, (177). 

Febtilisers : 

Artificial, produced in India, greater use should be made of, (173). 
Sulphate of ammonia, production in India and export to Java, 
1821-2. 

Implements : 

improvement of indigenous implements advocated, (174). 
Requirements, (174). 

Indian Sugar Committee: 

Non-carrying out of recommendations of, (170, 178), 1634. 

Visit to Java, 1617-9. 

Landowners and Higher Classes : 

Agriculture must be made fashionable to be popular among, and 
proposed means of, (174-5), 1826-87. 

Interest in agriculture, use of Honours list, proposal, (176), 881-7. 
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SAVER, WYNME, B.A,--contd. 

Mahjcktino : 

C/abl© reports re conditions, etc., in different parts of tiie worlds 
proposal, (17S). 

Beehi sugar, (176). 

Dohora date sugar, (176). 

Our, system and defects of, and measures for improvement, (175), 
1840-3. 

Sugar, cable reports, service and popularity of, (176), 1805-8. 

White sugar, system, (176). 

PcrsA Institute: 

Site, suitability of, 1608-10. 

Sugar Bureau: 

Development into Sugar Research Section on permanent basis 
desired, (170, 178), 1612-3, 1744-6. 

Propaganda work would be useful if staff available, 1802-4. 
Relations with provinces, 1616-6. 

Relations with work of Mr, Clarke at Shahjahaiipur, 1742-3. 
Results of work, 1620. 

Kub-stations in Provinces, proposal for, 1766-70, 1838-9. 
Technologist and Engineer desired, 1752-3. 

Thick-cane expert. 

Appointment under Government of India. 1741. 

Man with experience outside India sliould have been 
appointed, 1616. 

Sugarcane expert, visit to Java, advantage of, 1618. 
llAinwAYS, in sugarcane areas, need for extension and improvement, 
(173). 

Reseakch : 

Central staff of specialists, services to be available to provinces, 
proposal^ (172), 

Co-ordination, need for, (172). 

SuGAll XNDlTbTUY *. 

Brown sugar, question us to desirability of eufouragiug making of, 
1692-8. 

Direct inanufucture from cane, and manufacture from gur, quan¬ 
tities, 1656. 

Factories: 

Government model factory, scheme for, (178^ 179), 1863-8. 
Guarantee against loss in first ten years desirable for extension 
of, (175). 

Licensing of areas, proposal for, 1680-91, 1716-31, 1739-40, 
1845-9. 

Small, running of, by co-operation among growlers, question of 
desirability, 1789-93. 

Import duties, (170, 176), 1652, 1732-6, 1854-62. 

Imports: (170, 178, 182). 

Necessitv for, may Wcome unnecessary in future, 1854-6. 
Manufa(‘iuring procobses, 1795-6. 

Marketing, cable service, value of, (176), 18f)5-S, 

Sugarcane: 

Acreage under, statistics, (170, 180-1). 

Broetling work must be at Coimbatore, 1614. 

Coimbatore canes: 

Vo. 205, of value in certain distrii'ts, 1677-9. 

Co. 213, acreage under, question of, 1660-2. 

Introduction of superior varieties, methods adopted by Sugar 
Bureau and success of, (17). 
increasing Use of, 1760-3. 

V^arieties, number required, 1812, 

Varying results in different places, 1809-11. 
further Work on, ])roposed lines of, 1764-5. 

Coimhat/ore station: 

Touring bv oftu'crs of, 1674, 1676, 

Visits to, hy officers from provinces, importance of, 1674-6. 
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BAYElFt, WYNNE, B.A.—rowff/. 

Sttgarcaxf/-— rf>n hi . 

Cuitivatiott: 

Cost of, (173). . , , ^ ^ 

Deeper ploughing in non-irngated areas advocated, and need 
for improved plough, (174). 

Methods, need for improvement and investigation of question, 
3764-6. 

Rotation recommended, (174). 

Development of industry hampered by excessively small holdings, 
(173). 

Divergence of outlooks of grower and factory, 1622-6. 

Fertilisers: 

Artificial, measures taken for encouragement of use, (173-4), 
1640-2. 

C^-operative depots for, proposal, (173), 1817-8, 1860-1. 
Distribution of fertilisers to cultivators by factories and re¬ 
covery of cost when cane brmiglit m, proposal, (173), 1639, 
1848-4. 

Re(}uir(*ments, (173-4). 

Financing oi growers, proposals for, (173). 

Gur: 


Consumption, 1785. 

Oo-operative sale societies, proposal, 1823-6. 

Making, wasteful methods, (175). 

Market, likelihood of developing into white sugar market, 
1614, 1630-3. 

Marketing, see ‘under Marketing above. 

Defining of, question of possibility of organisation in largo 
factories, 178^1-8. 

Imperial farms, scheme for, (170. 178-9), 1645. 
rmplemonts, requirements, (1741. 

Irrigation: 

feperts should he consulted before schemes introduced, (173). 
Pumping installations on banks of rivers and streams, sugges¬ 
tion, (173). 

Requirements, (173). 

Java : 

Oonditions under which cane grown for use of factories, 1663-71. 
Research and breeding organisation, 18.38. 

Juice, percentages, 1780. 

Molasses, uses of, 1797-801. 

Nitrate of soda, use of, in connection uitli production of seed 
cane, 1711-5, 

Payment of ryots: 

Sliding scale based on price of sugar produced, recommendation 
of Sugar Conianttoe not agrwl with, 1781-3. 
on Suoroee basis, failure of atUmipts, 1672-3. 

Pests and diseases: 

Importation, jirotection measuree, (174). 

and Need for research ainl propaganda work, (174), 

Production : 


CSost of, 1702-10. 

Increased, possibility of, (170). 

Percentage utilised by fac^tories, 1655, 1656-8. 

Research : 

All-India Ominittee, s<»heme for, (170-1), (178-9). 

Financing of: 

by Cess on factories would he approved but not agreed to 
by some factories, 1646-9. 
from vSugar duty, proposal, 1662, 
proposed Lines of, 1747-55. 

Obstacles in way of, (171). 

Seed, distribution, Co-operative societies should be given preference 

in, if available, 1816. 

** Short planting,’’ 1771-2. 

Sulphate of amnionia. use of, in nnirrigated areas, 1173-5. 
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8AYEB, WYNNE, B.A.-^contdf, 

6v4}AttCAm-^contd. 

Umprpfiiabla owing to low tonnage per acre, 1760-1. 

Variety of cane, interests oi grower mnet be considered as well 
as factory interests, 1663-4. 

Water reijuireinente, carrying out of investigations in Provinces 
desirable, 1776-9. 

Yield: 

Comparison with other countries, 1626-7. 

Improvement, i>ossibility of, 162^. 

Seeds, see under Crops. 

Sericulture, ^rce under Agricultural Industries. 

SHAW, F, J. F., D.Sc,, A.R.C.S. F.L.S., Officiating imperial Economic 
Botanist, Pusa; (206-10), 1869^2051. 

Training and past appointments, 18B2-6. 

Administjution : 

Agricultural Adviser to Government of India, proposal re position 
of, and staff, (206), 1961-6, 2046. 

All-India Agricultural Asscxuation, scheme for, (206), 1967-76. 

Board of Agriculture: 

proposed Change in constitution, (206). 

Oj)inion r«, 204H-9. 

Indian Agricultural Borvice, training, proposals, (207), 2024. 
Sec’tional meetings, cessation of, 1906. 

Crops : 

Disease: 

Breeding of types resistant to, work re, (208). 

Smut disease ot t/oim?*, steps taken for prevention, (208), 
Improvement: 

by Breeding, limitation dei>ending on indigenous practice, 
(208). 

Pusa work, (208), (209-10). 

Introduction of new : 

Adcock tobacco, (209). 

Scope for, extent of, (208-9). 

Linseeds, Pusa, success of, (210). 

for Prevention of soil erosion, or reclamation of land, etc., agency 
proposed for work on, 1968-9. 

Seeds: 

Distribution; 

through Private estates, (209). 

System, (209), 

Improved, spread of, example, (207). 

Pusa, demand for, in excess of supply, (209). 

Testing and certification, will become nec^essary with growth 
of private enterprise, (209), 1951-3, 

Tobacco, Pusa, acreage under, and increase of. (i210). 

Wheat: 

pusa, acreage under, and increased profit from, and successes 
of, ill other countries (210), 

in Tropical areas of Madras and Bombay, possibility doubted, 
1983-9. 

Dxhonstbatxon : 

Demonstrators, practical problems met with by, should be brought 
to notice of officers at Pusa, 1879-81. 

Snooess, examples of, (207). 

liAKBOWNlBita, sending of sons for training in agriculture desirable, 
2046. 

Pusa Insottutb: 

Affiliation to University not desired, 1938-40, 2016-7, 

Council, futtotions, etc., 1891-6, 1922-3, 
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SHAW, F. J. F., D.Sc,, A.R.C.S., F.L.S.—con((i. 

PusA IJssmcTK— conid. 

Director, should be full-time o&er and be eelected from ludiau 
Agricultural Service, (206). 

Economic Botanist, touch with officers in other provinces, etc., 
1946-50, 1956-7, 2027-8. 

Economic botfiny section, planning of work, 1888-91, 1998-2000. 
Post graduate teaching: 

Development, question of scope for, and possibility of, 1907-16, 
1934-45, 2031-44, 2051. 

Disadvantages suffered by Indian students, (207), 2012-5. 
Economic botany, (206-7). 
a Help to research work, 1926, 1965. 

Reasons for students taking, 2046-7. 

Students; 

after Careers and result of training, 1929-33. 

in Excess of vacancies in Government service, 1877, 1912-3. 

Qualifications, 1927-29. 

rigid Selection necessary. 1927. 

Provincial applications for help, decrease owing to charge of travel¬ 
ling exponse-s to province, 1899-901, 1976-82. 

Scientific officers, close touch between, and regular meetings not 
needed, 1924-5, 2002. 

Short courses of lectures, stopping of, as considered lo bo provincial 
concernj 1902-4. 

Site, satisfactory, e-xcept as regards communication facilities, 
1871-3, 1917-2f. 

Work, planning of, 1888-98, 1998-2002. 

Resbabch 

Central (Council, scheme for, (205-C). 

0?o-ordination : 

Buro<iux working under Research Council, scheme for, (206-6), 
1905, 1960, 2005-11, 2027-30, 2050. 

Need for, (205), 1874. 

Financing of: 

Contribution from industries, proposal, (206). 
proposed Fund in connection with establishment of Research 
Council, (200), 

Organisation by crops, po.ssibility of, 1875-6. 

Organisation by provinces, drawbacks of, (205), 1874, 

Relation between teaching and, 1954-5. 

Sheep, see under Animal Husbandry. 

Sind, conditions in, an<l possibilities of, llendersvn 1312-4, 1342-8, 1364,83, 
1419-26, 1523-7. 

SMITH, W., Imperial Dsiiry Expert, Bangalore: (1-17), 1-413, (46-47). 

Aobiculture, Board of, value of work, and proposal for enlargement, 
391-3. 

Animal Husdandhy : 

Advance miido since 1914, (13). 

Animal nutrition work, and need for extension, in separate farm, 

^ r . 

Bangalore Institute; 

Class for instruction of officers of Oo-operative Department 
in technical dairying, and question of future, (9), (14-16), 
17, 55, 98-9, 160, 227-9. 

Classes of students trained at, (3-4). 

Dairying instruction, need for extension, 66-7, 

Extension, proposals for, (6). 

Nature of work, 348-52. 

Relationship with Provincial Departineiiis and various societies, 
and supply of technical advice, (4-6), 6. 

Staff, shortage of, (4). 

Students, source of, 69. 

Bralimani system, evil of, (8, 13). 
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Smitlli W.— mntii, 

Anzhal HvmmmKX ’^ contd , 

Bangalore Institute-^contd. 

Breeding and heredity, connection with disease, 44, 253*6. 
griwcjpal Breeds in India, and distribution, (46). 

Displacement anticipated with improvement of cows, 22-6r 

210 - 6 . 

Obstacles to use of, for draught purposes, 271-6. 

Quality of, 401-3. 

Bulls: 

Castration of; 

Bxtont of prejudice against, 11-12, 218. 

Organised system needed, (8-9). 

System, 12. 

Unfit animals, compulsory, would be approved if feasible, 
140-2. 

Distribution and control of p<idigree bulls, proposals for, 
(8-9, 12), 01-4, 282-9. 

Free distribution advocated, 143-6. 

Central Cattle Bureau, functions, etc., (11), 53, 74-6. 

Central control, need tor, and proposals, (il), 53. 

Co-ordination of work in different provinces, no means of, 74-6. 

Cows: 

Non-use of, for field work, (7), 155-8. 

Quality of, and variation in, 318-28. 

Cross breeding: 

in Brazil and Texas with Indian bulls, 242-9. 

Besults of first and subsequent crosses, 37,246. 
by Cultivators, will bo profitable when pedigree bulls supplied, 
198-205. 

Dairying Industry, see ihni title below, 
progressive Deterioration of cattle, 150-4 
Dual purpose animal: 

Need for, and prcsfiects of evolving, (7), 6-7, 16, 176-83, 361-2, 
388-90, 407-9. 

Principal breeds, (46). 

Education in cattle breeding and dairying: 

Demand in exce.ss of facilities available, (4). 

Diploma course, (6), 106-7. 

Post-gru<hiato training at Karnal, Anand and Bangalore, de¬ 
sirability of providing scientific staff for, (5). 

Short courses, (6). 108-9. 

Export of cattle, ancl increase desirable, 360-73. 

Fodder: 

Attitude of Forest Department, 9. 

Conservation or preservation of, importance, (12), 10. 

Mineral constituents, deficient in many parts, (12). 

Problem, solution only possible by making cattle breeding profit¬ 
able to cultivators, (12), 305-17. 

Silage system, development advocated, (12). 

Supply, proposed means for increasing, (12). 

Grazing: 

Areas, contraction of, (8), 90-3. 

* Overstocking of common pastures, (12). 

Hissar farm, operations of, 186-7. 

Imperial Dairy Expert, appointment of, but necessary delay in 
starting work. (3), (6), 86-8, 104-5. 

Importance of, for welfare of agriculture and health of the people, 

5-2), (7), (13), 3. 

Improvement of Breecln: 

on All-India question, (3), 

through Co-operative organisations possible, 147-9. 

Cultivators anxious for, 413. 

Elimination of inferior animals must be gradual, 163-6. 
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Smithi W. — eontd. 

Animal Httsbani>ry — contd. 

ImproTement of Breeds— contd. 

Importation of cattle for, from foreign eountneSj no advantage 
anticipated, 399-400. 
possible Means of, (8). 

Obstacles in way of, (2-3). 

Pedigree herds: 

Building up of, by private cattle owners, improbabilaty, (8), 
159, 190-2j^ 290-301. 

Development of, by government, need for, and proposals, 
(8), (12), 60, 65, 129-36, 184-98, 206, 

Punjab work re, (9), 15, 281, 

Begistration and inspection of breeding stock, wdll become 
necessary, in future, 137-9. 

Veterinary officere sliould not bt» asked to deal with, (11), 43, 49. 
Inferiority of cattle, causes, 89, 94, 302-4. 

Journal, establishment desirable, 76-8. 

Landowners’ interest in, means of increasing, (12). 
total Number and value of cattle, (2). 

Propaganda, proposals, (11). 

Railway transport of milch cattle, by passenger train, hindrance to 
trade from charge for newly born calf, (12), 410-2. 

Research, need for extension «)i‘ facilities, and lines on which research 
required, 239-41, 354-6^ 362-8. 

Sexual maturity, age ot, 27-31. 

Useless cattle, large number of, owing to religious sentiment, and 
estimated loss to c-ountry through, (2, 3), (7). 

Weaning, extent of i>rejudi<‘e against, 13-14. 

Dairying industry : 

Anand Creamery, work carried on. and objections to proposed closing 
down of, (4), (10), (16-17), 17, 80-4, 219-20. 

Breeds, 257-8. 

Butter; 

from Buffaloes and cows, comparison, 404-6. 
from Buffalo milk^ 269-70. 

Export trade to far East, loss of, owing to poor (piality, (20), 
18-21. 

Butter-milk, utilisation of, as by-product of ghi, investigation 
desirable, (7), 221-6, 356^0. 

By-products, importance of development of use of, and of research 
work re, (4), (7), (9-11), (16-17). 

Casein, Giijcrat trade, decline owing to adulteration, ilil5-6. 
Condensed milk manufacture, question of prospects, (7), 230-2. 
Dairy institutes, all over the country, desirable, and question of 
organisation, 378-87. 

Drain of good milking cows to cities, 172*4. 

Dried milk (condensed), investigation advocated, 365-8. 

Factory methods of butter, ghi and caseim manufacture, bad con¬ 
ditions and need for improvement, and proposals re, (4), (9^-11), 

Ghi, manufacture, storage and transport of, need for investigation 
of, (7), 329 . 4 , 364. 

Improvement: 

an All-India question, (3). 

Importance of, (1-2, 3), (7). 

Mr. Keventer’s work, 152, 167, 171, 259, 266. 

Military Dairy Farms; 

under Agricultural Department: 

Expenditure and receipts, in 1923-24T 1924-25, and 1925-26, 
„ (47). 

Bevenue expenditure and receipts, in 1925-26, 5K15-7. 

Work carried on at, (3, 4), (6), 8^8. 

Disagreement with Mr. Bruen’s evidence, 394-5. 

Half-bred system, approval of, 32-8. 

Policy of, not detrimental to cattle breeding, 216-7. 
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SltlKfif ^*^C(}nfd, 

AnIHAL HtrSBANDHY— COfltd, 

Military Dairy Farms— contd. 

Transfer of certain, to Agricultural Department, <3), (6). 
Transfer to Civil Department would tee advantageous, but extra 
expense involved, 89-42. 

Milk: 

Adulteration, legislation and non-enforcement of, 72, 264^, 
387-44. 

Supply, bad conditions, and importance of improving, (2), (7). 
Supply for cities: 

Difficulty, and best system of, 259-66. 

Railway facilities, 8^8. 

Milk products, manufacture of, by co-operative societies desirable, 
55-9. 

Milk recording: 

by Cultivators, possibility of, 167-71. 

Work. 121-6. 

Rcsearcb, lines on which required, f7). 

Survey of potential dairy areas, would be useful, but less important 
thaii improvement of cattle and investigation of dairy problems, 
115-20. 

Devolution Rui^es, need for codification, 97-103. 

FonBBTS: 

Department, attitude of, re fodder supplies, 9. 

Storing and conservation of fodder in, desirable, 10. 

Implements, improved, and machines, use of, retarded by condition of 
draught cattle, (2), (7), 178-9. 

pHyaiOLOGiCAL Chemist : 

Appointment of, (3). 

Work of, and proposals for development and extension, (6), 3-5. 
Vetbiuxary : 

Army Department, relations with, 45. 

Contagious diseases: 

Restriction of movement, legislation not advocated, 50-2, 375-7. 
Immunity, extent of, 250-2, 256, 346-7. 

Incidence, 345. 

Department, extension proposed, (8). 

Muxtesar Institute, value of work, 46. 

Simultaneous inoculation, 46. 

Staff, need for increase, 95-6. 

Village Industries, need for, (9). 

Soils: 

Condition of, connection with malnutrition, McCnrrison (96-7), 
Conditions iritinencing nutritive value of food grains, research work, 
McCarruon (97-8), 768, 

Deterioration of constantly irrigated soil, investigation of means of 
prevention, need for, McCarrison (98). 

Erosion of surface by flood water, means for prevention, Joshi (302). 
Examinations advocated, Joshi (2t95), 2702-9. 

Fungi, research needed, IFalfon (285), 2563, 2672-4. 

Improvement : 

Ijeguminous crops, iiossibility of, as rotation crops and for grazing, 
Henderson (128). 

Proposals. Joshi (301-2). 

Lan^^one out of cultivation, causes of, and possible remedies, Joshi 

Plmplmtic depletion, and question of method of analysis, Harrison 
2488-93. 

Protozoology, need for work, Walton (285), 2672-3. 

BaOLAMAtlON ox ALKALINE LaND : 

not a IHHicult proposition if water available, Henderson 1878-6, 
1622. 
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Soils— 

Kbclamation of Alkaline Land— coiitd. 

Means of, Venkatraman (81-2). 

possible Measur^^ for, but need for tundamental investigation of 
question, Joshi (302), ’ 

Progress, comparison with Egypt, limderso'ti 1520-2, 1562-8. 

llesearch, proposed lines of, Joshi (295). 

Waste lands subject to heavy flooaing in monsoon, example of method 
of improvement, Eevdemon (128). 

Soya bean, see under Crops. 

Statistics: 

** Agricultural Statistics,’’ value of production based on harvest price 
could bo given. Meek 8123. 

Area, system and extent of accuracy, Meek (355), (360), (362), 3164-6. 

Average Yield of Principal Crops: 

Crop cutting experiments: 

System, Meek (357), (360), 3114-20, 3167-9, SI81-3. 

Uniformity of system desirable, Meek 3169. 

Quinquennial report, Meek (356-7), (362). 

System of (y>llection and proposals for improving, Jojuhi (316). 
Value, question of. Meek 3130-2. 

Bureau of statistics, (‘stablislimeut in each province, proposal, Joshi 
(315), 

CefTeo, system, etc., Meek (350). (360), (362V 

OOLLEC’TION : 

Agricultural Depnrfnionl a.s agency for, question of, Meek 3137-9, 
Dependence on revenue agency for, and resulU, ole., Meek (360-1). 
Need for unproved sysUuii. Henderson (131). 

Question of uniformity, Meek 3124-5. 

Conferences, Meek 3161-2. 

Cotton, system and extent of nceura4*y. Meek *3024-8, 3087-93. 

Chop Fotieoasts : 

Agricultural Department considered the liest agen(\v for framing, 
Meek 3077-81. 

Enij)loymont of non-officials, proposal, Joshi (315). 

Improvement, lines on which desiralile. Meek (.‘160), (363), 3020, 
3136, 

Jute, method of preparatifin in Bcmgal and defect of, Hardy (340). 
nice, method of preparation in Burma, Hardt; (340). 

System, Meek (3.)7.9), (.363), 3D32-43, 3133. 

Djiurctor General of C’ommerctal Intelligence and Statistics : 
Functions, Meek 3160. 

Belations with Indian IVadc Commissioner in Ijondon and Depart¬ 
ment of Ororsoas Ti'adc*, Meek 3044-5, 

Staff dealing with Agrhiultura! statistics, number, salarie-s, etc., 
Meek (361). 

Supply of information to Great Britain, Meek 3179-80. 

Estimates of area and held of principal ci-ops, system and extent of 
accuracy, Meek (369-60). (360), (3^3), 3021-3, 3030-1. 

HisUiry of, and system, Meek (353-9), (364). 

Livesto<'k, sysiem and extent of a<*curacy, Meek (.3.55-6), (.‘162), 3128-9. 
Publications : 

List of, with nature of information <‘ontained in each, Meek 
(,362-3). 

Purposes and value of, Meek (360). 

Bail-borne trade statistics, revival of, advocated and present position 
re, Meek (366), 3126-7. 

Rubber, system. Meek (356), (360), (862). 

Season and crop reports and crop foi'ecasts, wide advertising of, 
advocated, Joshi (315) 

Tea, system, Meek (3*56), (360), (362). 
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Sugar Industry: 

Brown Jsus&ar, question as to desirability of encouraging making of, 
Saycr 1^2-8. 

Direct manufacture from cane, and manufacture from our, quantities. 
Saynr 1656. ^ 

FaCTOEIES : 

Guarantee against loss in first ten years desirable for extension of, 
Sayer (176). 

Licensing of areas, proposal for, Sayer 1680-91, 171G-31, 1739-40, 
1846-^. 

Model factory, proposal re starting of, by Government, Ve7ikatramun 
(32), 596; Snyer Q7H, 179), 1863-8. 
will Provide subsidiary source of income for cultivators, Sayer 
(175). ‘ 

Small, running ol, by co-operaiion among growers, question of 
desirability, Sayer 1789-93, 

Gv r : 

Consumption, Sayer 1785 

Making, w’astoful methods, Sayer (176) 

Market, likelihood of developing into white sugar market, Sayer 
1614, 1630-3. 

Marketing, sec thuf title. 

Price of, relationship wdth importations of Java sugar, Venkairnman 
658-64. 

Hefining of. question of possibility of organisation in large factories, 
Soyrr 1784-8. 

llofining of sugar from, Venkairaman 668-73. 

Imj*c)htatiok : Sayer (170, 178). 

DnlHv^: Sayer (170), (176); Rardy (339), 2f)39-46, 3003. 

Financing of research from, proposal, Sayer 1652. 

Protective duty, suggestion for, Venkatravian 575-82, 684-8, 
697-8; 653-67, 740-1. 

Ketcnition or slight increase desirable until industry in position 
to bci independent, Sayer 185'l-62. 

Specific duty, not ad valorem, Sayer 1732-6. 

Java refined sugar and ue<^d lor stopping of, Venkafrainar ( 53-67. 
Nooessity for, may become unnecessary in future, Sayer ]85j-6. 

St mi.sties, 1021-22 to 1925-26, Sayer (1S2). 

Mamit'tcture, uastelul inothods, Venkahamay 667-73. 

Maiuiiio turing processes, Sayer 1795-0, 

Marketing, see that title. 

Po\vt*r driven machinery for refining, import duty, IJardy 2965-6. 
Bmuugling of, free of duty throtigh Kattiia\var, Rardy 2947-51. 

Sue A a Mills : 

PoAver, exemption from import dntx probably desirable. Hardy 
2906-7. 

Tariff concession, Hardy {33B>. 

PnH't'K^es, scope for imiu'oveincnt, Venkaframan 589-95. 

Frt>spe(’ts for. Vvnkni raouni .574-98, 

Technologist, appointment of, for study of twhnique ol sugar and guy 
manufacture desirable, Rarrison (268). 

Variety of oane, interests of groAVor must b<^ c< nsidored as avcU as 
faidory interests, Sayer 1653-4. 


Sugarcane.: 

Acreage under, Ve^ikairaman 621; Sayer (170, 18()-1). 
Breeding siatimis, opening of, in Provinces not anticipated, 
609-15. 

Breeding work must be at Coimbatore, Sayer 1614. 

. Ooi>rBATQ»R Canes : ^ 

Co. 2 S 05 , of A^aluo in certain districts, 

Co. 213, question of acreage under, *Sfui/rr 1(500-2. 
estimated Acreage under, and rapid increase 
Vciikainifnan 600-605. 


VcDkatraman 


anticipated, 
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OXKttATOiiS OAmB^^Ontd, 

Crossings, number of, and number of seedlings produced. 
Venkatrawxtn 71 7^23. 

Introduction of superior varieties, methods adopted by Snga4r 
Bureau and success of, Sayer (171*2). 

Medium canes, scope for, in Bombay, Venkaframan 6S7-42. 
little Progress in Bombay and reason, Penfeaimman 683-4. 

Success of, and inci-eased money value resulting from spread of, 
Venkatranian (82), 

Spreading of canes through work of Pusa Sugar Bureau, 
Venkatraman (79-80). 

in United Provinces, use of, spreading, Venkatraman 685-6. 
increasing Use of, Sayer 1760-S. 

Varieties, number recj|uired, Sayer 1812. 

Varying results in different places, Sayer 1809-11. 
further Work on, proposed lines or, Sayer 1764-5. 

Ooimbatohe Station : 

Attitude of provinces towards, Venkatranian 642-4. 674-9. 

Canes suitable for Madras, work to be started on, Venkatranian 
607-8. 

Co-operation with Pusa Institute, Venkatraman 646-6. 

Expert, training of successor, Venkatraman 647-51. 

Staff, Venkatraman 734-6. 

Sulvstations in every main sugarcane tract, need for, and scheme, 
Venkatranian (78-9), 653-6, 724-6. 

Touch with other parts of. the world, Venkatraman 625-6. 

Touring by officers of, Sayer 1674, 1676. 

Visits to, by officers from provinces, importance of, Sayer 1674-6. 
Water supply, Venkatraman 687-9. 

Work of, Venkatranum (78-9), 607-36, 699-738, 737-9. 

Co-operation for use of agricultural machinery, value of, Joehi (312). 
Cultivation : 

Cost of, Sayer (178). 

Deejier ploughing in non-irrigated areas advocated, and need for 
improved plough, Sayer (174). 

Methods, need for improvement and investigation of question, 
Sayer 1764-5. 

Potation, Venkatraman 690-7; Sayer (174). 

Development of industry hampered by excessively small holdings, Sayer 
(173). 

Divergen(?e of outlooks of grower and factory, Sayer 1622-6. 

FeRTILISSES : 

Artificial, measures taken for enoourageraent of use, Sayer (1734), 
1640-2. 

Co-operative depots for. proposal, Sayer (173), 1817-8, 1860-1. 
Distribution of, to cultivators by fac'tories and recovery of cost 
when cane brought in, proi>osal, Sayer (173), 1639, 1843-4. 

Formosa system of supplying, Sayer (178), 1844. 
llequirements, Sayer (ly3-4). 

Sulphate of ammonia, use of, in unirrigated areas, Sa^er 1773-5. 
Financing of grorwers, proposals for, Sayer (173). 

Height of canes, Venkatraman 702-6, 7104. 

Imperial farms, scheme for, Sayer (170. 178-9), 1645. 

Implements, requirements, Sayer (174). 

Importation from foreign countries, legislation fairly adequate though 
evasion possible, Venkatranian <82)« 

In^roved varieties, objects being aimed at in work at Coimbatore, 
Venhairarnan 627-34. 

Improvement, central work was necessary for^ Venkatraman (80-1). 
Irrigation : 

Carrying out of investigations in pjrovinces desirable, Sexyer 177 
Experts should be consulted before schemes ixitrodticM, Sayer 
<17S). 

Pumping installations on banks of rivers and ataf«aina, anfgsstion, 

- Saytr (178). 
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EequiromentB, Sayer (173). 

Java: 

Oonditions under which cane grown for use of factories, Sayer 
1668.71. 

Eeeearch and breeding organisations, Sayer 1838. 

Juice, percentages, Sojjer 1780. 

Marketing, see that title. 

Molasses, uses of, Sayer 1797-801. 

Nitrate of soda, use of, in connection with production of seed cane, 
Sayer 1711.6. 

Number of canes from the stool, Venkntrarnan 706-9. 

Payment of cultivators : 

Sliding scale based on price of sugar produced, recommendation of 
Sugar Committee not agreed with, Sayer 1781-3. 
on Sucrose basis, failure of attempts, Sayer 1672-3. 

Pests and diseases : 

Importation, protection measures, Sayer (174). 

Investigation of, by appointment of additional oflBcers desirable, 
Harrison (268). 

Mosaic disease, and proposals re research, McBae (226), 2102-9. 
and Need for research and propaganda work, Sayer (174); McBae 
(22G), 210^9. 

Production : 

Cost of, Venhatraman 740: Sayer 1702-10. 

Tncreafled, possibility of, Sayer (170). 

Percentage utilised by factories, Sayer 1656, 1666-8. 

Piisa experimental plots, Henderson 1187-8. 

Quarantine station, need for, anticipated, Venkatrafnan (82). 

Hebb^rch : 

All-India Committee, scheme for, Sayer (170-1), (178-9). 

Financing of; 

by Cess on factories, would be approved, but not agreed to by 
some factories, Sayer 1646-9. 
from Sugar duty, proposal, Sayer 1652. 

I^roposod Lines of, Sayer 1747-56. 

Obstacles in way of, Sayer (171). 

8 eed, distribution, co-operative societies should be given preference in, 
if avoilable, Sayer 1M6. 

Short planting ,Sayer 1773-2, 

TTnprohtable owing to low tonnage i>er acre, Sayer 1750-1. 

Watering, Venkatraman 680-2, 742. 

Yield : 

Comparison with other countries, Sayer 1620-7; .Joshi (2^11). 
Improvement, possibility of, Saver 1628-9. 

Increase anticipated, Venkatraman 583. 

Sulphate of Ammonia, see under Fertilisers. 


Tariff; 

Agricultural implements, A^icultural Adviser consulted re, Hardy 3002. 
Arrangements with Indian States, Hardy 2958, 

Berseem seed, import free of duty, possibility of arranging, Hardy 
2888-91. 

no Complaint, Joshi (311). 

OoNOBfssiONa: 

Agricultural implements: 

Comprehensive sclieme, proposal, Hardy 2952-4. 

Free import of all, without specifying any by name, objection 
to, Hardy (339), 2896, 2993-6. ^ 

Hardship on local manufacturers, difficulty of dealing with, 
Hardy 2956-7. 

System, Hardy (337), (33^, 2894-6. .. w o 

no Oompreliensive ecbeme ana desirability of, Hardy (339), 2921-2, 

S9m4. 
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Tafilf— contd, 

OoKOKssiONS— contd. 

Dairy applian^oes and question of cheese presses, Hardy (387-8), 
29] 0-11, 2016-20, 800942. 

Grain and pulse, Hardy (339). 

Manures, Hardy (336-7) (83^. 

Power pumps, question of, Hardy 290;]-5, 2908-9. 

Raw cotton, Hardy (339). 

Scientific apparatus, inclusion of particular instruments might be 
possible. Hardy .‘^4-6. 

Sugar mills worked by i>ower, probably desirable, Hardy 2900-7. 
Sulphur, Hardy 2963. 

Water-lifts, sugar mills, oil presses and parts thereof, Hardy (338). 
certain Conflict of interest between industrialist and irgriculturist. 
Hardy 2770-3. 

Cotton, cess on, Meek (366), 3140-2. 

Effect on cultivator. Hardy (339). 

Export dutitjs on rice and jute. Hardy (340), 2934-8. 

Fencing and wire netting, Hardy 2912-3. 

Free import under licence or other control to approved persons or firms. 

concessions for particular articles preferred, Hardy 2878-9. 

Fresh fruit and vegetables, Hardy (3;i9). 

Irrigation schemes, imported material for. flanhi (330). 

Jute, Hardy (MO), 3937-8; Meek (366), 3102-5. ‘ 
no Preferential arrangem<*nts, Hardy 2961-2 
Power driven machinery for refining sugar, Hardy 2965-C 
Heprt'sen tat ions generally received from ijnport('rs, acr^ompnnied hy 
support of Imial Agricultural Department, tfauly 2H02-3. 3007-8 
Revision, position rc, Hardy 2988-02. 

Rice, Burma, no import or export <iuty. Hardy 21KU. 

Salt, Hardy 2tt69-71. 

Saltpetre (nitrate of potash), position rr. Hardy 28r84-7, 2997-3000, 
Seeds, seeclling plants and cuttings. Hardy (330), 2800-002, 2008-0, 3001 
Smuggling through Indian States, JTatdy 2047 51, 2050-00. 

Spices, Hardy (^9), 

Sugar, Hardy (339), 20:19-46, 3003. 

Smuggling through Kathiawar, Hardy 2047-51. 

Tea, Meek (365), (365-6), 3106, 3140-2, 3147-50. 

Tea, see under Crops. 

Tobacco, see under Crops. 

Tobacco Curing Expert, appointment desirable, Harrisan (268). 

Trinidad College of Tropical Agriculture, Flefchet 2251-0. 

VENKATRAMAN, Rao Sahib T. S., B.A., I.A.S., Government Sugarcane 
Expert, Ceimbatore: (78-82), 549-742. 

Training of, 552. 

AouTcuLTunAL Skkvick : 

Foreign training of recruits, r<H*ommendation rc, (81). 

Indianisation, eniciency not injured by, (81). 

Officers, deputation and study leave, advocatfd, (81). 

Satisfactory though improvement possible, (8^^!). 

Short-term" system of recruitment, unsuitability of, (81). 

Oeops: 

Appointment of crop spociali«>ts, advocated^ (82). 

Breeding of disease resistant strains, investigation desirable, (82). 
Improved, attitude of cultivators, (79-80). 

Rbseabch : 

Co-ordination: 

Ontral Board, scheme for, (80). 

Conferences of experts, proposal, (80). 

Need tor. and proposals, (BfM), 562-73* 

Distribution between Central and Provincial, (80-1V 
Organisation by crops, proposal, 557-61. 

Soils, reclamation of waste and alkali lands, means of, <81-'2). 
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VENKATRAMANi Rao Sahib T. 8., B.A„ f.A.S.—fonfd. 

SUCAH INDUSniY : 

Gur^ price of, relatioitehip with importatiotis ot* Java sugar, 068-64* 
Importation of Java refined sugar and need for stopping of, 653-67, 
Manufacture, wasteful metbode, 667-73. 

Model factory, proposal le starting of, by Government, (82), 596. 
Processes, scope for improvement, 589-95. 

Prospects for, 674-98. 

Protective duty, suggestiotn for, 575-82, 584-8, 597-8, 053-67, 740-1. 
Refining of sugar from f/w/, 668-73. 

Sugarcane: 

Acreage under, 621. 

Breeding stations, opening of, in Provinces not anticipated, 009-15. 
Coimbatore canes • 

cj^tiinated Acreage under, and increase anticipated rapid, 600- 
605. 

Crossings, number of, and number of seedlings produced, 717-23. 
Medium canes, scope for, in Boml>a.y; worth trying, 637-42. 
little Progress in Bombay, and reason, 683-4. 

Spreading of canes through work ofPusa Sugar Bureau, (79-80). 
Success t/f, and increased money value resulting from spread of, 
(82). 

in United Provinces, use of, spreading, 685-6. 

Coimbatore station: 

Attitude of provinces towards, 642-4, 674-9. 

Canes suitable for Maykas, work to be started on, 607-8. 
Co-operation with Pusa Institute, 045-6. 

Eicperl, training of successor, 647-51. 

Btatf, 734-6. 

Sub-stations in every main sugarcane tract, need for, and 
scheme, (/8-9), 553-6, 724-6. 

Toucli with otlier parts of the world, 625-6. 

Water supply, 687-9. 

Work of, (78-9), 607-36, 699-73, 737-9. 

('ost of prodiK'tion per luaund, 74<l. 

Height of canes, 702-5, 710-4 

Importation from foreign countries, legislation fairly adequate 
though evasion possible, (82). 

inipioved varieties, objects being ainu'd at in work at Coimbatore, 
627-34. 

Improvement, Central work wiis necessary for, (80-1). 

Number of canes from the stool, 706-9. 

Quarniitino station, need for, anticipated, (82). 
iWtution with, 690-7. 

Watering, 680-2, 742. 

Yield, increase anticipated, 583. 


Veter inary: 

Army Department, relations with. Smith 45. 

Civil. V'lmDiiiNAuy Department: 

Control by Agricultural De)>arLment advocated, Jo^nhi (306), 
Extension proposed, SmHh (8). 

Contagious oiseasies : 


Legislation for segregation and disposal of diseased carcasses advis¬ 
able^ Joshi (306). 

Obstacles in way of dealing with, Joshi (306), 

Eestnetion of movement, legislation not advocated, Smith 50-2, 
375-7, 


llinderpest: 

Immunity, extent of, Smith 250-2, 256, 346-7. 
Incidence, Smith 346* 


DxspjmsAiuxs; 

little Known to agriculturists, and knowledge of, should be spread, 
Joshi (306). 
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INDEX. 


Veterinary 

DiBPKNSAKlKS— Contil. 

in each Taluk iieeded, doahi (299). 

Indi^^ue methods, luvestigatiou of, udvocutod, JoM (306), 

J*1U3VKNTIVE INOCULATION : 

Obstacles in way of poijularisiug, (306). 

Simultaneous, ^mith 46. 

Hesearch : 

Central organisation with application of results by local govern¬ 
ments advocated, Meek (366). 

Export cess on hides and skins proposed as source of tiiuinco for, 
Meek (366), 3071-4. 

further Facilities needed in provinces, JurIii (306). 

Muktesar Institute: 

Continuance of investigations desirable until provincial centres 
develop and collaboration with provincial institutes proposed, 
Jof^hi (306). 

Value of work, Smtih 46. 

Skit CM : 

Central depots tor, in each province advocated, Jusfu (306). 
some Difficulty in securing, Joski (306). 

Services, expansion needed, Joski (299) 

Stalf, need for, increase, Smith 96-6. 

Superior vet<u-inary officer with Government of India not necossary unless 
Veterinary Department compiotelyi separated from Agricultural, Jushi 
(306). 

WALTON, J. H., M.A., M.Sc., Imperial Agricultural Bacteriologist, Pusa: 
(285-6), 2546-2601. 

Training and past appomtiuenis, 2549. 

BoabId oiF Agkiculturb, Section meetings, 1 ailing off in, and need for 
revival, (286). 

Chops : 

Fibre plants, retting oi, need for research, (285), 2685. 

Nutrition, need for research, (285). 

Plant physiology and bio-chemistry, need for reseai’ch, (285), 
2576-7, 2581-2. 

Dairy bactkhiology ; 

Lectures at Bangalore, 2557-62, 2578-80, 2595-6. 

Need for research, (285). 

FfiiwiLisiais, experimental work, need lor, and prop<iec<i Jini?s of, (286). 

IimiOATJON, influence of water on biological processes in soil, need for 
study, (285), 2583. 

Pusa Institute: 

Bacteriology section ; 

Continuity of research as far as possible, 2600, 

Dairy Experts in touch with, 25i)2-3. 

Relations with provinces, etc., 2552-6, 2507-8. 

Work of, 2565-6. 

Director, whole-time ap^iutment advocated, (285). 

Plant Physiologist, appointment desirable, 2576-7. 

Post-graduate training, bacteriology, (286), 2591, 2597-9. 

Relations between sectib-ris, 2551. 

Site, satisfactory, 2548, 

ResEABOH : 

Advisory Cxiuncil, scheme, (285), (286), 2569. 

Co-ordination and co-operation, hindrance by Devolution RtileSi 
(286). 

Lines on which required, (285), 2563, 2572-7, 2581-8. 

iSoiLS: 

Fungi, research netted, (285), 2563, 2572-4. 

Protossoology, need for work, (285), 2572-3. 
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imm. 

WARTH, F. i.| Phygiological Ohenufit» Bangalore: 414-648. 

AnjCUNteTEATON: 

Advisory Council for Agriculture in India, remarks on proposals, 
<64, 66). 

Co-ordination; 

Mr. ClouBton’s scheme, agreement with, and remarks ou, 
(64, 64-6), 437. 

Bi^culty, and desirability of spending central revenues on 
provincial work, 416-20, 506-7. 

Need for, (64), 626^1, 


Akimai* Hosband&y : 

Bangalore Institute: 

Cross-breeding principles at, and obstacle to a^ork of Nutrition 
Section, (69), (66), 421-3, 635-8. 

Milk analyses, comparison with American average figures, 
(62, 68h 

Doling inaustry, importance of, nutrition teste, (67). 

young Calves, uae of silage desirable, and possibility of legume 
hay, (67). 

Hay, nutrition tests and results of, (66>7). 

Mineral constituents: 

Deficiency, (68), 469-61, 480-3. 

Investigation, importance of, and obstacles in way, 494-B, 
606-7. 


Silage: 


fibctensive use of, desirable^ (67). 

Possibility of inducing cultivators to take up, 433-6. 
Sorghuniy types of, and results of nutrition tests, (66), 632-4. 
Grazing: 

Improvement of areas, means of, (68), 484-6. 

Pastures: 


Pioblem of, (67-8). 

Work of Nutrition Section re, (67). 

Nutrition in relation to breeding and milk production, (67). 
Nutrition work in the Punjab, 545-7. 


Animal NuTBJtTiON Seotion, Banoalobjs: 

Accommodation, requirements, and proposal, (48), (66-6), 421-3, 
4^607, 49^504. 

Advisory work for Provincial Departments, (56), 620-1. 
CkM>peration with other departments, (68-9), 617-9. 

Expenditure and receipts, 1921-22 to 1^-26, (61). 

Feeing tests in provinces, need for, (66). 

History of, (48). 

Obstacles to work of^ (60), (66-6). 

Provision for training men for highest posts in the Department, 
(67-8). 

Publications, (66-7), 449, 624, 643-4. 

Short courses of lectures on special subjects, (68). 

Staff, (49), (60). 

Recruitment, terms of, (49). 

Support received from Imperial Dairy Expert, appreciation of, 

( 66 ). 

Work of: (49-56), 425-7, 617-26. 

Assistance to Section of Imperial Dairy Expert, (66). 
Communication of results to cultivators, proposed means of, 
429U82, 461-2. 

Digestion experiments, (66-1), 622. 

Feeding stanaards, testing of, (49-60), 474-9. 

Fodders experimented with, 460-6. 

Isidian coarse fodders Ocoughagee), (51-3), 467-68. 

Indian pasture grasses, (o4), 469-73. 

Mineral requirements, (6^4). 

Need for oo-ordination between provinces, (64), 626-31. 
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WARTH, F. 

Animal NirTRtTioN Section, Banoaloue — amtd. 

Work of— contd, 

in the Provinces, (55-6). 

Rationing of young stock, (60-1). 

Training of post-graduate students (56), 442-7, 487-06. 

Value of different local coarse fodders for winter rationing of 
calves, (at Karnal, (515-6). 

Welfare of Rural Population: 

Economic surveys in typical villages advocated, Joshi (315). 
Improvement of health conditions, proposed measures, Jonhi (310), 
Intensive study of rural economies, would he useful, Henderson lJ^l-2. 
Model villages, proposal for, Joshi (314, 314-6) 2625. 

Social Service League, development of associations on lines of, desirable, 
Joshi (310). 

Standard of living, higher, desire for, must be encouraged, Joshi 
(309-10). 

Wells, see under Irrigation, 

Wheat, see under Crops. 

Wild animals, damago to crops hy, see under Crops. 


liv 



GLOSSARY 


Anna 

Arhaji 
Atta ... 


... One-sixteenth of a rupee; equivalent to IJd. at exchange 
rate of one and sixpence to the rupet\ 

,.. Pigeon pea {eajan us tndirus). 

... Wheat flour. 


Bahul ... 
iU.mA ... 
Bania ... 
Bahani 
Bkhtrrki 

I^RHSEEM 


...A widel 5 » distributed snuill tr(»e (acacia arahicn). 

... A small miWoi (pc tmi,sc i urn typhoid atm), 

... A Hindu trader who is generally also a moneylender. 

... Fnirrigated land depending on rain for itswat^^r supply 
...A daiigerou.s deficiency disi'ase endemie in parts of India 
and Ceylon. 

... Egyptian clover (/ri/oh*am ahjandriniirn). 


Oahtou... 

Chapatti 

(blOLAM 
CllULUA 
CllOllK ... 

Cum BP. . 


... Jiicinn h co mm unis. 

...A tldn unleavened cake of flour and water, sliglitly baked 
over an open fire. 

.. The Tamil name for the large millet (sorghum vulgnic). 

. . A fireplace. 

.. Tt‘ii millions. 

... Be<‘ Kttmbu. 


Dal 

Oksiu 

Dnun 


.. A g(‘nt‘ri<‘ term applied to various pulses. 
... Native to the country, indigenous. 

... Couch grass ({*yno(/oa daciylttn). 


Ghat ... 

Gui 

(Joou. 

GoLx^ ... 

Gham. 

Guinea gkass 
Gpr . 


...A mountain; a lauding place on the bank of a rivt^r. 
, . (laTified buiii'r. 

...A fibr<» plant (//ihiViLv rannahinits). 

.. A storeroom. 

... (/hiek-iM*a (cicer nricHnum). 

. Panivum jumeniorum, 

... Unrefined Indian .sugar, jaggery. 


Jam ADAH (Jemadau)... A supervisor. 

JuAK (JowAu).The large millet (.Korf/Zn/m vulgare). 

JuNGU.Wild, wast<% savagi*; belonging to the forest. 


Kala-aza« 


Kalae ... 
K \MBU... 
Kans ... 

KllAHlF 

Kodra ... 
Kmuii ... 
Kutgha 


... A ehronie fever of North East India with greatly enlarged 
splci'ii; resistant to quinine. 

. . Saline efllorescenee. 

... A small taint set um iyphoideum). 

... X cmrsi* deep-rooted grass weed(.locc/uiriim sponianann). 
... The autumn harvest* crops sown at tlnr beginning of che 
rains and reaped in Oetober-December. 

...A small millvtiiHispulum scorhinilatum). 

... Htraw' of juar (millet). 

... Inferior or bad [literally, “ not solid ”]. 


Lakh .One hundred thousand. 


AfAIIAJAN 

Malik ... 

Af ANOO,,. 

Marwahi 
Mavni). ,. 


... Merchant, moneylender. 

... Ow’uer, proprietor. 

... An evergreen fruit troo (man gif era indica), 

... A banker, broker, merchant. 

...A weight of 82*28 lb. (jjitcca maund). Has different 
values for different commodities, and for the same 
commodity in different localities. 
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Faddy . 

Pat.AS .. 
Fanchayat ... 


Patwaht 

PuocA . 

Purdah 

Uab . 

Haiuri 

Hart . 

Haji (Pagt) ... 

Kyot. 

Ryot WART 


Sal 

Samba ... 
S.AWAN ... 
Hrnji ... 
Sksamitm 

Su.AKKAtt 

Sorghum 

Sow CAR 

Taccavi 

TAriDAK 

Tuana ... 
Tonga ... 

Zamtndm^ 


... Hioo (nni%ct> mtivay* 

?V motloratf^ sized dociduons tree (hufea frondosa). 

... Lit.» a committee of five. Used to descrilK' an associa¬ 
tion of any number of fx^rsons, instituted for objects of 
an administrative or judicial nature. 

... A village accountant or registrar. 

... Of good quality, up to standard, correct, substantial. 

.. A veil, screen ; the practice of keeping women secluded. 

... The practice of burning leaves, grass, sticks, etc,, on land 
as a preparation for sowing. 

... A caste of herdsmen and milkmen. 

... Th<* spring harvest; crops sown in autumn nnd reaped 
at tne end of the cold wt^ather. 

.. An inferior variety of millet (eh*i/.S7/»r coravttun). 

... A cultivator. 

... A system of tenure under which the cultivator pays the 
revi'tiue direct to Government. 


... A large gregarious tree (shoren rohunitiX 
... A superior kind of rice. 

. A millet f rumen far f urn). 

... A (odder wop {mehMua parvij^oraX 
... An oil si'cd (filS^aesamum indivum), 

... Sugar. 

... A g(muK of grasses, the most important of whi(‘h is ju;»r 
the great millet (.son//n/m ri/h/orr), 

. A moneylender. 

... An advance* made by Governnu'nt to cnltivatorh for 
agricultural purpos<‘s. 

, . A subordinate revenue ofhihal. 

... A police station, a post. 

. . A horse or huIlo(‘k (carriage. 

. A landowner, a p(msant proprietor. 
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